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EDITOR’S NOTE 


In April of this year a conference was held at Harvard University on the 
“Implications of Electronic Data Processing for Tax Administration and Tax 
Policy.” The subject, we knew, would be particularly interesting to readers of 
the Journal, and therefore arrangements were made in advance of the meeting to 
publish conference papers and discussion notes as a symposium in this issue. To 
our knowledge, this is the first public discussion of the many issues which EDP 
has raised for tax administrators, lawyers, auditors, and economists alike in the 


tax field. 


The conference was organized by Harvard Law School Professors Oliver 
Oldman and Stanley Surrey (now Assistant Secretary of the Treasury) and was 
sponsored jointly by the Littauer School of Public Administration and the Law 
School’s International Program in Taxation. Thirty-seven people with varied 
professional backgrounds were invited to participate in the conference, and their 
comments on particular papers have been summarized in notes appended to the 
papers concerned. We are grateful to Roy E. Baker and John F. Cannon for the 
preparation of these notes. 


One paper which was presented at the conference, “ Beyond Document 
Retrieval toward Information Retrieval: Federal Estate Tax,” by Professor Lay- 
man E. Allen of the Yale Law School faculty has not been included in this sym- 
posium because of space and printing problems. The paper describes a method 
of organizing written tax materials, applies the method to sample sections of the 
Internal Revenue Code dealing with the gross estate provisions of the Federal 
Estate Tax, and finally discusses some of the kinds of operations that electronic 
and mechanical devices will be able to perform with respect to materials organ- 
ized in the suggested form. Subscribers of the Journal may obtain copies of this 
paper, until the supply is exhausted, by addressing requests to Professor Oliver 
Oldman, Harvard Law School. 


All other conference papers are included in this issue, as well as one additional 
article, ““ Simulation and Tax Analysis: A Research Proposal” by Wilbur A. 
Steger of the RAND Corporation, which was obtained independently of the 
conference. 


Finally, we wish to express our appreciation to the conference’s main speakers. 
It is one thing to prepare material for an informal talk but quite another to 
prepare the same material for publication as a journal article. Each paper is 
informative and thought provoking and we are pleased to be able to publish 
them in this form. 
LAWRENCE E. THOMPSON 





ELECTRONIC DATA PROCESSING IN THE 
INTERNAL REVENUE SERVICE 


WILLIAM H. SMITH * 


Introduction 


LECTRONIC data processing or 

EDP will have a marked effect on 
federal tax administration. It consti- 
tutes a benchmark in the history of 
paperwork processing for taxation pur- 
poses as significant—or perhaps even 
more significant—as the change which 
signalled the substitution of machine for 
manual methods with the introduction 
of card punch and electric accounting 
machine equipment. However, since 
EDP appeared on the tax horizon, tax 
administrators have been confronted 
with a variety of situations calling for 
decisions which previously never had to 
be faced, simply because systems capa- 
bilities and capacities were frequently 
insufficient to make it necessary to weigh 
alternatives. The limitations imposed 
by the resources structured the process- 
ing framework to an extent that in 
many areas few practical choices were 
available. This is no longer true and 
one of the more important of the com- 
plex of operations involved deals with 
the recording, storage and matching of 
tax data, which this paper, in part, will 
treat from the viewpoint of the Inter- 
nal Revenue Service of the United States 
Treasury Department. 

One item that should be disposed of 
before going any further is under- 
standing the motivation for making a 
systems change that would be erected 
on the new EDP machine base. This 


* The author is Assistant Commissioner (Planning 
and Research), Internal Revenue Service, U. S$. Treas- 
ury Department. 


analysis of motivation presented the first 
of the Hobson’s choices—a choice that 
grew out of the fact that for several 
years returns processing and revenue ac- 
counting have been mechanized opera- 
tions in the Revenue Service. Does 
EDP merely offer an opportunity for 
substituting more sophisticated equip- 
ment capable of performing arithmetic 
and logic (in the sense of comparisons) 
operations at great speeds or can the tax 
administrator realize greater dividends 
with a new approach? Our decision was 
to put together a system that would 
move IRS in a new direction—not to 
change for the sake of change, but sim- 
ply because EDP offers a capability 
which is badly needed in federal tax ad- 
ministration. 

There is no question that there are ad- 
vantages to a straight systems conver- 
sion from punched cards to magnetic 
tape. Without attempting to make an 
exhaustive listing, some of the more im- 
portant ones are: 


1. It truly would offer an opportunity 
for data processing in the optimum 
sense, since there would be eliminated 
the physical movement of data (in 
punched card mode) from machine to 
machine in order to sort, merge, com- 
pare, interpret or select from the same 
data. 

Today’s operations could be performed, 
in all probability, at a reduced cost. 
Processing capabilities could be aug- 
mented considerably, with the result 
that larger quantities of data already 
available to the Service could be used 
more effectively. 


210 
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However, notwithstanding these things, 
there are other important benefits to our 
taxing system that are put within reach 
by EDP. The most significant of these 
benefits is the opportunity to create a 
master file of taxpayers who will be 
uniquely and permanently identified by 
an unchanging number that will be as- 
signed to each account. This concept is 
the keystone of the new IRS system. In 
this case, master file means bringing to- 
gether in one place (on magnetic tape) 
the information flowing from all trans- 
actions that affect the tax status of each 
taxpayer—and each related tax entity. 
Volume problems still can be messy, but 
no longer will it be impossible to effec- 
tively store identification, tax base and 
tax settlement data for each taxpayer, 
regardless of the current and projected 
size of our taxpayer population; no 
longer will taxpayer movement have an 
inhibiting influence on processing; and 
no longer will taxpayer filing practices 
prevent effective correlation of facts af- 
fecting his tax status. Thus, no matter 
where a return or other document is 
filed, prescribed information will flow 
to a central point to be processed against 
and thereby update the appropriate tax 
account—this to be done no matter 
where data recording may take place 
within the system. 


Benefits from the System 


Centralized processing and centralized 
storage of data by tax entity open the 
door to another major benefit—the con- 


solidation in a single integrated system 
of the major functions of processing, 
revenue accounting, enforcement and 
reporting. Thus, though there may be 
one primary incentive for recording 
given categories of data, these facts, once 
placed in the permanent storage medium, 
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will be available for other purposes and 
in these situations data are subject to 
multiple uses for the cost of a single 
transcription. It follows that the greater 
the number of uses of any particular 
item, the lower will be the unit cost of 
recording that item for any single usage. 
Some of the situations which involve 
multiple uses of data in such an inte- 
grated system are: 


1. The mathematical verification of all 
returns filed. 
A systematic check on failure of in- 
dividuals or business entities to file 
returns. 
Disclosure of duplicate and fraudu- 
lent refunds, or outstanding balances 
due, for the same or a different tax 
for the same or a prior tax year before 
authorizing the refund requested. 
The control and issuance of all 
bills and delinquent account notices 
through the master file. 
The classification and selection of re- 
turns for audit examination. 
The matching of data reported on 
information documents (Forms W-2, 
1099, 1065) with corresponding data 
reported on tax returns. This would 
include validating prepayment credit 
claims—such as depositary receipt 
amounts with claimed credits for with- 
held income taxes. 
The production of statistics of income 
and management information report 
data. 


Organization 


Once the essential nature of the sys- 
tem was determined, the type of exter- 
nal medium to be used to store data be- 
came an extremely important element in 
IRS planning. This was not just a sys- 
tems exercise. It was simply candid rec- 
ognition of the new relationships that 
would come about in an organization 
whose processing functions are to be 
centralized while continuing to retain its 
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enforcement capabilities in decentralized 
locations. To put this matter in per- 
spective some brief consideration of or- 
ganization and document volumes is 
necessary. 

Currently, the field organization of 
Internal Revenue Service is divided into 
nine regions, each responsible for seeing 
to it that all operations within the re- 
gion are performed efficiently and effec- 
tively. There is a total of sixty-two 
district offices in all nine regions of the 
United States. Within these district 
office areas, there are several hundred 
field offices and it is in these district and 
field offices where IRS carries on the 
vast bulk of its enforcement work. 
Since many enforcement leads result 
from the processing and analysis of data 
contained in returns and other docu- 
ments received annually by the Service, 
accessibility of the processed information 
to enforcement personnel is vital. Thus, 
on the one hand an evergrowing tax- 
payer population requires a decentral- 
ized enforcement arm whose locations 
appropriately recognize the facts of 
population density and distribution. On 
the other, the enormous paper work vol- 
umes, current and projected, generated 
by the millions of taxpayer entities that 
are constantly on the rise, indicate that 
the data handling job can be managed 
only by resort to a type of electronic 
computer whose capabilities and capaci- 
ties induce centralization of processing. 

How to bridge the gap? It certainly 
did not seem practicable to bring up to 
450 million input documents into one 
place each year—to say nothing of the 
hundreds of millions of documents that 
would be output from the system. At 
the same time, it was clear that the pro- 
posed master file of taxpayer accounts 
could be maintained and used with 
maximum efficiency only with absolute 
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centralization—that is one file in a single 
given location. 

The solution for these varied problems 
has been a modification of organization 
that will eventually see a Service Center 
in each of the IRS Regions and a single 
Computer Center to be located at Mar- 
tinsburg, West Virginia. All input and 
output operations will be performed at 
the Service Centers and at the Computer 
Center the master file of taxpayer ac- 
counts will be maintained and continu- 
ously updated. This arrangement will 
permit a distribution of documents in 
manageable proportions, considering the 
manual and other tasks that are a pre- 
lude to processing by an electronic com- 
puter. Thus, documents will be re- 
ceived by the Service Center from the 
district offices; the documents will be 
edited and data will be transcribed on 
punch cards and the punched cards will 
be converted to magnetic tape. These 
transaction tapes will be shipped to the 
National Computer Center for process- 
ing and updating of the master file; 
processed tapes will be returned to the 
Service Centers to produce the output 
documents called for. To complete the 
cycle, the tax returns and other input 
documents will be returned to the dis- 
trict offices for storage. 


File Storage Medium 


With the problem of organization 
settled, it was necessary to turn next to 
the question of the appropriate file stor- 
age medium that should be used within 
such an organizational framework. In 
short, which magnetic recording system, 
on balance, would seem to hold the 
greater advantage as a file medium for 
our proposed operation—in-line process- 
ing (random access) or sequential pro- 
cessing (using magnetic tape). The 
motivation to explore this matter was 
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largely a reflection of how to handle 
urgent references to master file taxpayer 
records. (In this connection, very little 
consideration was given to the magnetic 
drum because it seemed that, in the case 
of IRS, the cost of storing data would 
be excessive. ) 

There is no question about the appeal 
in instantaneously accessing a given file 
record in a system which uses random 
access equipment and magnetic discs. In 
this type of system, transactions are proc- 
essed independently as they randomly 
appear. As a consequence, the master 
file is also accessed randomly. In sequen- 
tial processing transactions are accumu- 
lated or batched and placed in the same 
order as the master file records that are 
to be updated. The ultimate decision 
was to use magnetic tape as the file stor- 
age medium which meant batching of 
transactions and sequential processing. 


Some of the considerations that sup- 
ported this action are: 


1. Master file records will be highly vari- 

able in length depending on each tax- 
payer’s circumstances. Not only will 
they vary when first established, but 
as transactions are processed they will 
expand and contract at varying rates. 
This makes it virtually impossible to 
predetermine storage requirements by 
record and therefore to design a lay- 
out on magnetic discs that will be 
efficient for random recording and 
accessing. 
Although individual tax returns may 
be filed between January Ist and April 
15th, some 30 per cent of these returns 
are filed after April 1st. This taxpayer 
characteristic has the effect of batch- 
ing returns and transactions and ar- 
gues for sequenced processing if the 
Service is to effectively and economi- 
cally process such an enormous volume 
of work in a reasonable period of 
time. 
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Though the cost of randomly ac- 
cessing a record to handle an emer- 
gency inquiry may not be great in 
and of itself, the advantage is lost 
by the very excessive cost involvec' 
in using the same method to post a 
master file with large volumes of 
routine transactions. 
It is estimated that the master file of 
taxpayer accounts could contain up 
to 78 million records and 45 billion 
alphanumeric characters as of 1969. 
No random access equipment using 
magnetic disc was known to have 
sufficient capacity to handle such a 
volume. 


Thus, it was decided that IRS had no 
choice. The nature of the proposed sys- 
tem and the volumes of data that would 
be stored made random access equipment 
impractical and too costly as a primary 
file medium. All planning thereafter 
was based upon the use of magnetic tape 
as the external storage medium on which 
the master file of taxpayer accounts 
would be maintained. In order to limit 
the need for inquiries to the master file, 
a system of output documents (e.g. in- 
dex registers, settlement registers, lists 
to locate and facilitate pulling of re- 
turns) is planned for district office use. 
In this way, enforcement personnel in 
the district and field offices will continue 
to function efficiently with a maximum 
of information in hand in a centralized 
processing framework. Outputs for this 
purpose will be so contrived that field 
personnel will not be inundated with 
paper that cannot be used. 


Systems Installation 


Another early decision that had to be 
made, if planning was to proceed on an 
orderly basis, dealt with the question of 
systems installation. Should the sys- 
tem—embracing our total individual and 
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business taxpayer population—be in- 
stalled everywhere at the same time? Or 
should a process of phasing be adopted? 
Similarly, should a taxpayer’s account on 
magnetic tape be considered complete 
with the recording of a single year’s tax 
data? 


1. The magnitude of the system, the 
logistics problems that would be en- 
countered in activating several new 
Service Centers and a Computer Cen- 
ter, phasing out one processing sys- 
tem while simultaneously installing a 
completely and dramatically new one 


argued for a discreet entry into the 
proposed system—one that would keep 
the conversion problems within man- 
ageable limits. For this reason, it was 
decided to install the business master 
file in a pilot region in the first year 
and the individual master file in the 
same region in the second year. On 
an orderly basis, all regions would then 
be scheduled for inclusion in the sys- 
tem by 1967. 

However, the master file will not be 
complete until 1969 for the reason 
that it has been decided that each tax- 
payer record should contain data for 
three tax years. The rationale here is 
that the magnetic tape record is the 
prime file of continuity that IRS has 
needed for so long. In today’s situa- 
tion the association of documents and 
data for the same or different tax years 
can be a monumental task—and one 
fraught with uncertainties. The sheer 
mass of documents plus the filing 
habits of taxpayers make data com- 
pilation and association an almost im- 
possible job. However, in a magnetic 
tape system an orderly process of data 
recording on a year to year basis brings 
about the desired compilation and as- 
sociation of related facts. It lays the 
basis for a prime file of continuity for 
millions of entities in the federal tax- 
ing system at the cost of editing and 
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recording on magnetic tape—as ac- 
curately as possible—the facts fur- 
nished periodically by taxpayers and 
information reporters. Within this 
framework, and in an effort to put in 
perspective the need for data and the 
cost of reading from and posting an 
extremely long tape file, it was de- 
cided that a taxpayer record would be 
complete (in the magnetic tape prime 
file of continuity) when it contained 
a history of three years of tax base 
and tax settlement data (the current 
and two prior years). As the fourth 
year’s transactions are processed, the 
data recorded for the first year will be 
deleted from the magnetic tape master 
file. (Such deleted data would be 
available for entry into retention 
registers maintained on microfilm). 


The Data Recording Problem 


At the present stage of development, 
a determination of the data that should 
be transcribed from documents is one of 
the most difficult problems confronting 
the Service. Since IRS does not control 
the specific nature of the document 
preparation that will ultimately be input 
to the system (some documents may be 
hand written, some printed, some typed; 
taxpayers may use different pages, col- 
umns and lines to report the same kinds 
of information; some taxpayers may 
carry forward to the return information 
set forth on attached documents and 
some may not; etc.), the agency can- 
not expect, in the current state of the 
art, to use character recognition or opti- 
cal scanning equipment. This is a de- 
sirable objective and one that is under 
study, but in the meantime data record- 
ing will be accomplished by the labo- 
rious processes of editing, key punching 
and key verifying information. No 
elaboration is necessary, except to say 
that this is very timeconsuming and 
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costly where the document and data 
volumes are as great as those which are 
handled annually by the Service. 

Because of the factors of time and 
cost, identification of the transaction 
data that will be punched for later con- 
version to magnetic tape must be a very 
selective undertaking—one that bal- 
ances cost against need and usefulness. 
This is true not only with respect to the 
data that will be machine processed as 
transactions, but is equally true in the 
case of the data that will be retained in 
the master file for the three-year period 
(passing a magnetic tape file of 78 mil- 
lion records can also be needlessly ex- 
pensive and wasteful where the inci- 
dence of change of a recorded item is 
very small; also, summary information 
may suffice for file purposes after the 
details of transactions have been proc- 
essed). To cope with this problem, 
there are some criteria which will at 
least help to define our data recording 
boundaries. These are discussed below, 
although no effort is being made here to 
assign a position of relative importance 
to anyone of them. 


1. Identification—There should be 
enough information recorded 


a. To locate the proper master file 
record in the magnetic tape file. 
b. To communicate with the tax- 
payer. 
To identify and communicate with 
related tax entities. 
To provide for electronic com- 
munication between the business 
master file and the individual mas- 
ter file. 
To facilitate a tracing back from 
the magnetic tape file to the physi- 
cal document from which the 
transaction data were taken. 
To classify records for selection 
for any purpose and for grouping 
with other records. 
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2. Mathematical verification—There 


should be enough information recorded 


a. 


b. 


To compute the amount of tax to 
be paid. 

To compute billable and refund- 
able amounts. 

To eliminate error from data to 
be recorded in the Master File 
whether or not such elimination 
results in a change in the settle- 
ment amount. 

To establish amounts of loss for 
use in processing transaction data 
in subsequent tax periods. 


Validation—There should be enough 


information recorded 


a. 


To verify data reported on tax re- 
turns with corresponding data re- 
ported on information returns. 
To compare information reported 
by related tax entities. 

To verify information reported in 
estimates or tentative reports with 
that contained in final reports. 
To carry information backward 
and forward into other tax periods 
of any tax entity. 


Settlement—There should be enough 
information recorded 


a. 


c. 


d. 


To reflect settlement money 
amounts (assessments, abatements, 
bills, refunds, payments, interest, 
penalties, depositary receipts). 

To reflect taxpayer generated 
amendments as well as adjust- 
ments based on audit and other 
enforcement action. 

To reflect delinquency status. 

To provide for certification of the 
account for legal purposes. 


Audit—There should be enough in- 
formation recorded to identify those 
records that meet the criteria to be 
used in classifying returns for exami- 
nation. 

Reports—When the specific docu- 
ment items are described which meet 
the above criteria, it will be possible to 
determine what additional data re- 
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Statistics of Income and management 
information reports. 


The problem is brought into bold re- 
lief by analysis of a document such as 
the U. S. Corporation Income Tax Re- 
turn, Form 1120. Using essentially the 
same criteria as those described above, 
proposals have been made to record a 
low of 75 data words (or items or fields) 
and a high of 272 such items. There is 
another proposal which would result in 
recording of 160 data words. All of 
these estimates of data needs from all 
Forms 1120 were arrived at indepen- 
dently, indicating how much reconcili- 
ation is necessary since the proposers be- 
lieve their positions to be quite valid in 
the light of the stated criteria and Ser- 
vice requirements. If the significance 
of this matter isn’t apparent yet, it be- 
comes increasingly clear when the data 
words are translated into alpha-numeric 
characters. 

Estimates have been made of the fre- 
quency of occurrence of data words and 
field sizes, making it possible to assign 
some order of magnitude to the number 
of alpha-numeric characters that could 
be recorded from Forms 1120 filed by 
that segment of the taxpayer popula- 
tion responsible for this type of return. 
Using these estimates, the extent of data 
recording could range from an average 
low of about 340 alpha-numeric char- 
acters per document to an average high 
of 1100. Omitting coding and editing 
costs, the expense of key stroking could 
range from something around $350,000 
to a high of about $1,250,000 for all 
Forms 1120. Thus, it is abundantly 
clear that the final decisions on the data 
to be recorded must be very carefully 
made with an eye always to the utility 
which an item may have in relation to 
the cost of recording that item. At this 


[Vor. XIV 


writing this is a top priority project in 
the Service. 

When speaking about the information 
that will be transcribed from Form 1120, 
an area of special interest is the balance 
sheet. However, at this stage of devel- 
opment of the system, it isn’t possible to 
be very specific. It can be said that data 
from Schedules L and M will be needed 
for master file processing, but also pre- 
sented here are the same stresses involved 
in balancing costs against usefulness of 
the information in a machine system. 
Current study of this matter indicates 
that, apart from machine generated 
items, as many as twenty-three data 
words might be transcribed from both 
schedules. At present, this will satisfy a 
number of the tests under development 
for machine classification of returns for 
audit examination—a project that will 
require a very intensive effort to perfect 
and one whose success will be measur- 
able only in terms of prospective results. 


Validation and Verification 


Within the conceptual outline drawn 
thus far, there is every reason to believe 
that the information reporting system 
will finally find its intended place in tax 
administration. As of 1969, it is esti- 
mated that IRS will receive about 250 
million information documents (Forms 
1099, W-2A, W-3 and 1065). The 
sheer magnitude of sorting such a vol- 
ume of documents and then locating the 
tax return is staggering. Electronic data 
processing equipment puts us on the 
threshhold of effective management and 
use of such document volumes. 

Why on the threshhold? Even with 
magnetic tape drives that will read or 
write information at speeds exceeding 
100,000 characters per second and a 
computer that will perform a compari- 
son in microsecond time, this is not 
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enough. The equipment has to be com- 
plemented by a system that will facili- 
tate finding all the significant informa- 
tion that is a part of each tax account. 
Thus, there is underscored once more 
IRS’s need for a master file—a file that 
does not inherently rely upon an identi- 
fication system that is subject to a va- 
riety of mutations, but rather one within 
which each of the 78 million records can 
always be searched and found in the same 
way. It follows, as indicated earlier, 
that this means the assignment to each 
taxpayer of a discreet, unchanging num- 
ber to identify his account—one that 
must be used on each input document 
that pertains to his account. 

With the electronic equipment that 
will be installed and a master file using 
the identification system described, it will 
be relatively easy to sort transactions in 
the same order as the taxpayer records 
in the file. Once the transactions have 
been so ordered, comparing tax return 
data with that which is furnished by the 
information reporter is also a very man- 
ageable job. Hence, the sorting, merg- 
ing and comparing operations that would 
be next to impossible with any equip- 
ment short of data processors where the 
volume of documents (tax and infor- 
mation) is in the range of 350 million, 
become practical with the ADP master 
file system. 

This application, like any in an EDP 
system, has a price tag in the form of 
editing, transcription and computing 
costs. Unlike some, however, this ap- 
plication has a positive value in that it 
is an enforcement device that will im- 
prove our voluntary taxpayer compli- 
ance system and will help the Service to 
narrow the gap between income reported 
by taxpayers and that which various 
studies indicate should be reported. In 
the instance of dividends and interest 
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alone, this gap has been estimated to 
amount to nearly four billion dollars. 
Translated into increased revenue, the 
potential tax yield is many times the 
cost of identifying cases of nonreport- 
ing or under reporting of both types of 
income. 

Mechanically, this matching and vali- 
dation operation is not complex in a 
processing sense, but enforcement is an- 
other matter. It would be a mistake to 
oversimplify and suggest that this or any 
other tax enforcement process is easy to 
handle and administer. However, this 
proposition differs from that which in- 
volves the pulling of tax returns for 
field audit in that the initial contact 
with the taxpayer in these cases can be 
the result of high speed printout of an 
appropriate communication. In fact, it 
does not seem unreasonable to anticipate 
that a substantial number of these cases 
will be cleared without taxpayer con- 
tact or with no more than the taxpayer’s 
voluntary appearance at a field office to 
dispose of the matter. Without experi- 
ence, it is difficult to estimate the extent 
to which follow up enforcement action 
by IRS may be necesssary. Eventually, 
as the system is perfected, the volume of 
cases of non-reporting or under report- 
ing should decrease substantially, but 
neither this nor the additional revenue 
yield that will result from improved 
taxpayer compliance means that ma- 
chine matching of tax return and infor- 
mation return data can be abandoned. 
The use of computers for this purpose 
inevitably must be continued as an en- 
forcement device in tax administration. 

In order to round out the discussion 
on this phase of the subject, a brief 
reference to the form of external re- 
porting is in order. For a number of 
years, information returns have been 
paper documents. Recently, some in- 
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formation reporters have used punched 
cards. Although cards are easier to 
handle, in neither case is the problem of 
sorting and association easy. However, 
the master file system offers future pos- 
sibilities that should afford some relief 
to both information reporters and IRS. 
Essentially, I am referring to the receipt 
of data in machine readable form. This 
can come about in one of two ways. 
First, an organization using electronic 
data processors could report wage, divi- 
dend or interest information in mag- 
netic tape mode. Such a tape exchange 
raises a question about compatibility of 
equipment and whether the payer’s mag- 
netic tape can be used in the IRS data 
processing system. However, this should 
not be an insuperable problem. The 
second possibility is the use of charac- 
ter recognition equipment to convert 
printed data to magnetic tape—whether 
the printing is on cards or hard copy. 


Obviously, this pre-supposes the avail- 
ability of character recognition equip- 
ment somewhere and in the case of IRS 
this may well be some little time from 


now. In this sense, the use of magnetic 
tape ha: much earlier promise as a 
medium for information reporting, but 
some caveats should be noted even now: 


1. IRS is not prepared to accept and use 
this mode of reporting just yet. 
More stringent reporting requirements 
will have to be imposed on payers. 
Unedited or poorly edited tapes will 
only swell and clutter up the “ mis- 
match pipeline.” IRS would be badly 
bogged down in such circumstances 
since there would be no source docu- 
ment that could be used to correct the 
error and cure the mismatch. 
Specifications dealing with arrange- 
ment of the data on magnetic tape 
will have to be developed. 


However, notwithstanding some of the 
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problems, the goal is worth striving for 
and it is high on our project planning 
list. 


** Push-Button ” Access to the 
Master File 


In the early part of this discussion it 
was indicated why IRS was under con- 
straint to centralize its processing opera- 
tions and to use magnetic tape as its 
external file storage medium. Since en- 
forcement activities can best be carried 
on in a decentralized setting, it was fur- 
ther indicated that the availability of 
file information to field personnel will 
have to be accomplished through a well 
planned system of output documents. 
However, in each month seemingly 
there is a new advance announced as 
part of a steady stream of events mak- 
ing up a remarkable technology prog- 
ress. Is there any hope that personnel 
located at decentralized points across the 
country may access a centralized file on 
some sort of “ push-button ” basis? 

This question cannot be answered un- 
equivocally in the negative. The prob- 
lem essentially is one of communications 
and the nature of the master file itself. 
Although there is available today equip- 
ment and communications media and 
techniques which would permit rapid 
transmission of large volumes of infor- 
mation to many terminal points, there 
are two hurdles which are formidable 
barriers to the achievement of the kind 
of data communications network that is 
suggested by the question that has been 
posed. 

First, there is the matter of costs. In 
today’s state of the art it is relatively ex- 
pensive to transmit electronically large 
volumes of data over an area as large as 
the United States. In the case of the 
IRS system it is submitted that currently 
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there is an adequate and more economi- 
cal method of satisfying the needs of 
enforcement employees located at de- 
centralized points and an effort will be 
made to develop this theme in subse- 
quent discussion. In this connection, 
it is important to distinguish between 
routine access of the file for informa- 
tional purposes and the electronic trans- 
mission of transaction data from the 
Service Centers to the Computer Center 
and output data from the Computer 
Center to the Service Centers. We are 
talking here of the file access problem, 
although it may be important to note in 
passing that the electronic transmission 
of transaction and output data should 
also command our interest, attention and 
study. At the moment, the problem of 
economics is a formidable one. Consider 
a system in which 40 billion tape digits 
of transaction data will be moved each 


year from nine locations to a central 
point. Even though tape-to-tape trans- 
mission by microwave is technically pos- 
sible, the factor of cost has to be heavily 
weighted in a system in which a few ad- 
ditional days of transmission time are 


not critical. This problem also will be 
studied carefully in order that we may 
develop the most effective kind of com- 
munications system to serve our long 
range needs, according to each factor an 
appropriate weight for balancing against 
all other factors. 

The second problem is much more 
pragmatic. We have referred to one 
estimate that indicates that in 1969 the 
Master File will be made up of 78 mil- 
lion records containing about 45 billion 
alpha-numeric characters. Our assump- 
tion thus far is that the size of this file 
precludes processing more frequently 
than once each week. In order to do 
this, and apart from the maximum of 
27 small scale computer systems and an 
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effective number of 18 high speed prin- 
ters (600 lines a minute) that will be 
located at the nine Service Centers, the 
planned installation for the Computer 
Center includes two large scale data 
processors with 20,000 words of memory 
each and four microsecond access time, 
as well as 28 very high speed tape drives. 
Even with this kind of capacity, speed 
and power, it is estimated that about 900 
computer hours will be required in the 
maximum processing month. Thus, 
there is no evidence yet that Master File 
processing more frequently than once 
weekly is practical or justifiable. 

What can be done? There are some 
output documents for which there is 
currently a predictable need. Periodi- 
cally updated index registers will be in- 
dispensable in meeting district office re- 
quirements. With such registers, it will 
be possible to determine taxpayer identi- 
fication account number when name and 
address are known; to determine tax- 
payer name and address where the tax- 
payer’s identification account number is 
known; to determine document locator 
number when the correct taxpayer iden- 
tification account number has been es- 
tablished. This last will be most impor- 
tant since the document locator number 
will be the means for tracing the docu- 
ment itself whenever this should be nec- 
essary. Another useful output docu- 
ment will be the Settlement Register 
which, by account number and surname, 
will show, by tax period, information 
pertaining to assessments, applied cred- 
its, balances due and refunds scheduled. 

Other printed outputs in the category 
just described (master file information 
that can be the subject of frequent in- 
quiry) can also be provided. However, 
in order to avoid a needless flood of 
paper to the district offices, studies will 
have to be conducted in order to deter- 
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mine the frequency with which other 
kinds of file data may be required by 
the field. At that, the registers them- 
selves comprise a considerable volume of 
paper to handle and effectively use, but 
it can be done. In addition, equipment 
is now available which makes it possible 
to produce a microfilm record directly 
from magnetic tape or the electronic 
computer itself. This is done at very 
high speeds by using a cathode ray tube 
to display on its face readable language 
which has been decoded from the “ bits ” 
on the magnetic tape. The result is re- 
corded on microfilm at ratios that reduce 
large piles of paper to a small quantity 
of film magazines (e.g. about 20 million 
characters can be recorded on a single 
100-foot reel of 16mm microfilm). The 
advantages are obvious. Large quanti- 
ties of file information can be furnished 
to the district offices in compact form 
and in a mode which makes it readily 


and quickly accessible on microfilm 
readers that can be located at the de- 
centralized points. 


The Enforcement Work That Will Be 
Generated in an ADP System 


It seems reasonable to expect that the 
system which has been described could 
produce a considerable increase in en- 
forcement activity. The question is 
what plans should be made to cope with 
the problem. Although it has a plati- 
tudinous sounding ring, the proverbial 
ounce of prevention should prove very 
helpful. The Service has an effective 
education and taxpayer assistance pro- 
gram and these should be exploited to 
the fullest. If the entire taxpayer popu- 
lation can be persuaded that this system 
is designed to broaden the tax base by 
insuring that every taxpayer carry the 
fair share of the burden which is his and 
that he realize that it will be increas- 
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ingly more difficult to avoid this respon- 
sibility, the level of voluntary tax com- 
pliance is bound to rise. 

Despite improved taxpayer compli- 
ance, there will still be delinquent return 
filers, delinquent accounts, mathematical 
errors, evidence of non-reporting and 
under reporting of income, etc. As it 
happens most enforcement problems of 
this kind are susceptible of resolution 
initially by written communication in 
the form of printout from the computer 
system. However, they will not all be 
so resolved. There are both cases of no 
response and unsatisfactory response. In 
these instances, there is a secondary form 
of communication which will be used— 
namely the Office Collection Force of 
the District Office which has enjoyed a 
considerable measure of success by using 
the telephone as well as correspondence 
to follow up on these taxpayers. Where 
this fails, there is still the Revenue Off- 
cer to make personal contact with the 
taxpayer and whether the work force 
will be sufficient to cope with the work- 
load is next to impossible to forecast now. 

The other enforcement activity that 
will be affected by this data processing 
system will involve the audit function 
as it pertains to those taxpayers whose 
returns are selected for examination. 
Here again the Office Audit work force 
should be of considerable help, but as to 
the residue of cases that require field 
audit attention and personal contact 
with the taxpayer, it is difficult at this 
time to even describe the dimensions of 
the problem. Fortunately, the audit 
work force is so distributed among posts 
of duty as to give appropriate recogni- 
tion to taxpayer centers of density. 
However, if the workload generated by 
the machine application of criteria to 
the returns produces a volume of cases 
that exceeds Audit’s capacity over-all or 
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by post of duty, other measures will be 
necessary. The most significant will be 
studies to constantly refine the criteria 
used in the classification process so that 
the volume of cases selected for exami- 
nation from the various taxpayer classes 
can be more nearly tailored to our man- 
power resources. Finally, the system 
can be utilized to select a scientific sam- 
ple of returns for examination to serve 
the dual purpose of assuring compliance 
efforts in all taxpayer classes and indi- 
cating the problem areas in need of spe- 
cial enforcement efforts. 


DISCUSSION 


HE group first explored the possibil- 


ity of easing the data presentation or 
keypunching log jam. While optical 


scanning devices were thought to show 
promise it was acknowledged that, even 
assuming the existence of economical 
equipment, current reporting forms and 
taxpayer handwriting would pose prob- 
lems. Whether or not taxpayers would 
be able to do their reporting on machine 
readable media (cards or tape) was also 
examined and the principal obstacles 
cited were format and equipment com- 
patibility. 

Much comment was stimulated by the 
suggestion that, given 


1. that most taxpayers earn income 
via wages, salaries, interest and 
dividends, and many use the stand- 
ard deduction, and 
that in the near future there may 
be withholding with respect to all 
these income items, 


it might be possible to by-pass the filing 
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Conclusion 


Thus, there is very little doubt that 
automatic data processing will have a 
marked effect on federal tax administra- 
tion. However, it should prove a wel- 
come change since it will furnish to the 
tax administrator a tool which is badly 
needed to cope with today’s paperwork 
volumes. Moreover, it will afford to 
the administrator the opportunity to 
function in a way that every taxpayer 
has the right to expect. Benefits should 
accrue to all who are touched in any 
way by our taxing system. 


NOTES 
3. 

of returns completely (except for ex- 
emption data) in a great number of 
cases. Machines, it was suggested, could 
conveniently combine the data, compute 
and issue bills or refunds. Some viewed 
the suggestion as somewhat radical but 
theoretically possible, while its propo- 
nents denied that it was so new and 
warned that it, and kindred ideas, ought 
to be considered now before less efficient 
procedures become so entrenched as to 
make future adoption impossible even 
with EDP. This led to some more gen- 
eral caveats on system stagnation which 
it was said arises from either fitting new 
tools to old procedures or not putting 
some flexibility into the new procedures 
to allow for reasonably plausible future 
developments. 

Discussion next centered on the flexi- 
bility of the IRS system. What were 
the toleration limits with respect to 
changes in substantive law? How will 
the system handle situations such as the 
one posed when divorce creates two tax- 
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paying units where there was only one 
before, due to the joint return provisions 
of the code? A largely wait and see at- 
titude prevailed on changes in the law, 
and the matter of current complexities 
was said to be still principally in the 
study and planning stage. 

Other discussion centered around the 
problem of deciding the types of input 
for a Master File system. It was said 
that the introduction and adoption of 
EDP offered almost unlimited oppor- 
tunities for the manipulation of data 
supplied the IRS. Some consideration 
of these different end uses of the data 
were necessary before the exact nature 
of the input could be decided. To this 
end several objectives of the system had 
been spelled out: 


1. The mathematical verification of 
all returns filed. 
A systematic check on failure of 
individuals or business entities to 
file returns. 
Disclosure of duplicate and fraud- 
ulent refunds, or outstanding bal- 
ances due, for the same or a dif- 
ferent tax year or a prior year 
before authorizing the refund re- 
quested. 
Control and issuance of all bills 
and delinquent account notices 
through the Master File. 
The classification and selection of 
returns for audit. 
The matching of data reported on 
information documents with cor- 
responding data reported on tax 
returns. 
The production of statistics of in- 
come and management informa- 
tion report data. 


These objectives plus the inherent limita- 
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tions of the hardware place certain con- 
straints upon the amount of data to be 
included in the Master File. 

It was further emphasized that se- 
quential processing on magnetic tapes 
gave greater flexibility to the system. 
The number of alpha-numeric characters 
per taxpayer would not be constant and 
there would be differences between tax 
years for the same taxpayer. Also, 
changes in the tax laws would be ac- 
commodated much easier through the use 
of magnetic tapes. Little concern was 
voiced over the fact that the Master File 
storage medium could not be accessed 
randomly as it was shown that enforce- 
ment officers would suffer no greater de- 
lays in reciving information than they 
do currently. 

The last topic explored was the mat- 
ter of taxpayer identification via the 
unique number. Two principal factors 
were seen as forcing the IRS to build on 
the social security numbering system: 


1. The already widespread use of the 
number coupled with an execu- 
tive order to the effect that, where 
possible, the system should be used, 
and 
The cost of and expected resist- 
ance to a “numbering” of citizens. 


The inability of IRS to devise and assign 
its own numbers was thought to be re- 
grettable since such numbers would of- 


fer significant advantages. For one 
thing a check feature could be incorpo- 
rated into the number itself. In addi- 
tion, the numbers could be broken into 
categories, such as income, geographic 
location, occupational and so forth, and 
later data could be compared with the 
numbers to discover trends in income, 
taxpayer movement, and such. 
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DEVELOPMENT OF THE PROGRAM 
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N MINNEAPOLIS at the National 
Association of Tax Administrators’ 
conference last summer someone sug- 
gested that if it were not for the exist- 
ence of EDP, no unit of state or federal 
government could afford either the space 
or the manpower required to handle the 
increasingly complex and multiple oper- 
ations involved in processing tax returns 
that run into the millions. In New 
York State, as I’m sure many of you are 
aware, we are still groping for better 
solutions to our particular problems. In 
a way of speaking, we are just learning 
to walk—if you were to compare our 
operation, let’s say, with the use Dr. 
Edward Teller is making of electronic 
data processing methods and capabilities 
in teaching ‘“ Unconventional Uses of 
Nuclear Energy” at Berkeley. The 
uses and capabilities inherent in EDP 
present a fascinating array of possibili- 
ties when you consider that they are of 
equal interest to one of the world’s lead- 
ing theoretical physicists and to a state 
tax department concerned primarily 
with much simpler problems and much 
less complex solutions. 

A tax administrator, among his re- 
sponsibilities, must see that inequities 
are removed, that each taxpayer pays 
no more or no less than his rightful 
share of the cost of government, and 
that the machinery and manpower for 
tax collection is used to its maximum 
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capability. With New York State, as 
with any governmental unit charged 
with tax administration, the problem 
of evasion was one of our major con- 
cerns. This was especially true in the 
days before we adopted an income tax 
withholding system of collection. 

There were two kinds of state tax 
evasion which we had to contend with. 
One might be called “ total evasion ” 
and the other “ partial evasion.” In the 
first instance, there was a hard core of 
persons who had never paid a state tax. 
In the second, there were many tax- 
payers, we were sure, who either by ac- 


cident or design or ignorance of the law 
were minimizing their tax liability by 
taking improper deductions and making 
improper exemption claims. 

This situation had been going on for 
years and had stretched from one State 


administration to the next. The back- 
log of known cases of partial eva- 
sion was growing at an alarming rate. 
Ideally, of course, the solution would 
have been to audit each return, but 
this was wholly impractical and our In- 
come Tax Bureau had to settle for au- 
diting those returns which promised the 
greatest yield. 

Experience has shown that the great 
majority of taxpayers are fundamentally 
honest and desire to meet their tax re- 
sponsibilities in full. While this is all 
to the good, it meant that the task of 
finding those returns which required 
audit was an extremely costly and time- 
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consuming process. Consequently, our 
yield per return examined was extremely 
small. 

Early in the 1950’s, we made a survey 
of the Audit Section of our Income Tax 
Bureau. This study showed that a 
steadily increasing volume of tax returns 
would result in an increased backlog of 
unaudited returns. In some cases, we 
would be confronted with the expira- 
tion of the three-year statute of limita- 
tions. To make the solution to our 
problem more urgent, the number of 
income tax returns received had in- 
creased from 2.7 million in 1946 to 
about 5.3 million in 1957. This growth 
of virtually 100 per cent in the number 
of returns filed was reflected in a cor- 
responding increase in the backlog of 
work piling up on our auditors. 

Budget stringencies from one year to 
the next had prevented us from getting 
the manpower we felt we needed. Even 
before the Rockefeller Administration 
took office, it was quite apparent that 
something would have to be done to 
correct this situation. 

In several ways, the introduction of 
a withholding program for the collec- 
tion of our personal income tax was a 
blessing because it effectively brought to 
an end the major loopholes that permit- 
ted the “total evasion” I mentioned 
earlier. However, it also brought an- 
other increase in the number of tax 
returns filed—an increase of nearly a 
million returns from 1957 to 1959. 
Without the help provided by electronic 
data processing, we could not have han- 
dled the increase in the number of tax 
returns filed, and we certainly could 
not have hoped to keep abreast of our 
auditing work load. 

Annual studies of our personal in- 
come tax for the last 13 years have 
shown several interesting things that 
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have helped us devise a means of trans- 
lating information to the common de- 
nominator of norms. The analysis 
showed, for instance, that deductions 
accounted for slightly less than 12 per 
cent of total income reported in 1947. 
Ten years later, deductions accounted 
for almost 15 per cent of total income 
reported. 

The creation of norms was the cen- 
tral feature in the development of the 
entire audit selection procedure. The 
goal was to eliminate as an audit pos- 
sibility those returns on which the tax- 
payer’s claim for each itemized deduc- 
tion fell below the pre-determined norm. 
On the other hand, if the taxpayer ex- 
ceeded any of the norms, his return 
would be selected for audit. 

The selection of a return for audit 
on the basis of the norms does not neces- 
sarily mean that the taxpayer has made 
an improper or unsupportable claim for 
deductions. 

What is a norm? If a taxpayer 
earned $10,000 and claimed a deduction 
for contributions of $100, this would 
not be considered unusually philan- 
thropic. But, if he claimed a deduction 
of $1,000, this would raise some doubt 
as to whether the taxpayer was seeking 
to minimize his tax. The norm for 
contributions is, obviously, neither $100 
nor $1,000. We sought that level 
which was reasonable for a taxpayer in 
a given marital situation and in a given 
income class. 

Once we had the norms established 
and were able to get our programming 
set up on our computer, it was a rela- 
tively easy matter to improve the effici- 
ency of our entire audit operation—and 
to be selective about those returns which 
were chosen for audit so that each audit 
was productive. 

I have already referred to the annual 
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personal income tax surveys of the Re- 
search Bureau. The analysis included 
the usual information on sources of in- 
come and residence, but refined the data 
on taxXpayer’s marital status and deduc- 
tion claims. Our research staff was able 
to classify each major deduction item 
by the marital status code, segregating 
married taxpayers filing joint returns 
from married taxpayers filing separately. 
With this expansion of coverage it was 
feasible to develop norms of sufficient 
efficacy to mirror the changes in tax- 
payer deduction patterns appearing in 
different income levels and marital cate- 
gories. 

It is not realistic for a single person 
in a low income bracket to be expected 
to contribute as much to charity as his 
counterpart in a high income bracket. 
On the other hand, at the same or simi- 
lar income levels, single taxpayers might 
logically be expected to have contribu- 
tions greatly in excess of a married man 
with a large family. Married persons 
are more apt to own their homes than 
single persons and consequently have 
larger deductions for interest payments 
and real estate taxes. Medical expendi- 
tures by childless couples or single per- 
sons are, normally, much lower than 
such expenditures by families with child- 
ren at corresponding income levels. 

Significant variations in these deduc- 
tion patterns can be distinguished be- 
tween married taxpayers filing joint re- 
turns where, commonly, there is only 
one breadwinner in the family, and 
married persons filing separately where 
both spouses are gainfully employed. 

A basic feature of the selective norm 
concept is that, except for the net to 
gross ratio, the norms are in dollar 
amounts which permit the flexibility 
necessary for effective operation. This 
is important because experience has dem- 
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onstrated that there is considerable varia- 
tion in typical deduction patterns. Thus 
no single dollar value can be used in de- 
signing a screen through which to filter 
the cases with the greatest potential 
while rejecting the others. 

Data supporting these observations on 
the behavior of taxpayers served as the 
foundation for norms applicable to 
gross income groups and their constitu- 
ent marital status categories: single tax- 
payers, married taxpayers filing separate 
returns, and married taxpayers filing 
joint returns. 

It goes without saying that, regard- 
less of the precision with which the 
norms function, they are of little ad- 
ministrative value unless the returns 
selected for audit can be properly proc- 
essed by the audit personnel. The se- 
lection of audit cases by manual meth- 
ods was deemed impractical, since it 
would involve comparing each appro- 
priate deduction or income item on each 
return with the established norms, an 
extremely unwieldy and costly method. 
The use of conventional machine ac- 
counting equipment would relieve audit 
personnel of this burden of screening 
each return but, at the same time, would 
generate numerous other problems. 

Use of an electronic computer was 
clearly indicated in order to solve this 
problem. The analysis of each tax re- 
turn as well as the determination and se- 
lection of those cases which required au- 
dit was feasible only with the computer. 
In addition, punch cards could be simul- 
taneously prepared which would iden- 
tify for the auditor the item or items 
needing further scrutiny. 

The processing equipment we now 
have in operation is able to verify 
the taxpayer’s arithmetic, check against 
norms, issue refund checks—at the rate 
of between 80,000 and 100,000 daily— 
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address and mail those checks, and do a 
number of other things which you will 
hear about in more detail a little later. 

As might be expected, the introduc- 
tion of mechanization or automation 
through use of the computer met with 
some resistance by the audit personnel. 
Fear of losing one’s job or of demotion 
is naturally to be expected under these 
circumstances. When confronted with 
this radical departure from established 
procedure, our auditors and adminis- 
trative staff were naturally most reluc- 
tant to foresake the long established 
extensive audit for what to them seemed 
an uncertain method which might fall 
short of predicted results. 

We did, however, eventually per- 
suade our people that the selection pro- 
gram was designed to bring to the au- 
ditors attention those returns which had 
a higher probability of larger assess- 
ments. It merely separated the chaff 
from the wheat. The system we inau- 
gurated provided the auditor with a 
chance to apply his skills in greater 
depth and broader perspective and en- 
hanced rather than decreased his pres- 
tige. 

What has EDP meant to us from a 
broad administrative point of view? 
What has it meant to the taxpayer? 
How has it saved us money? What 
have been some of its broader benefits? 

Some of those questions cannot be 
answered glibly or tied directly to a dol- 
lar saving in the costs of operating the 
State Tax Department. 

Some of them will have to wait for 
answers until we have had a longer time 
to evaluate the results of EDP. 

But of this much we are sure: 

From an administrative point of view, 
EDP has made it possible for us to pull 
ourselves out of a deepening hole and 
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halt what had become a dangerous and 
costly inability to keep up with the vi- 
tally important job of auditing returns. 
From the standpoint of revenue loss 
alone, this in itself has been well worth 
the expense and the thousands of man 
hours that have gone into perfecting the 
system to meet our requirements. 

The taxpayer has been benefitted 
through better service, faster payment 
of his refunds, less delay in correspond- 
ence. 

Admittedly, withholding has brought 
enormous benefits in the administration 
of our state income tax, but EDP has to 
be given credit for making it possible to 
make refund payments this year to an 
estimated four-and-a-half to five mil- 
lion taxpayers in even less time than it 
took us to make three million last year. 
This will be accomplished in part 
through the use of more sophisticated 
processing equipment. 

EDP was tailor-made for the with- 
holding program. We were able to re- 
organize our Income Tax Bureau for 
more efficient operation only because of 
the existence of electronic data process- 
ing equipment. We increased the num- 
ber of District Tax Offices from seven 
to eleven to give taxpayers better and 
more localized service. We set up a key 
punch center in Schenectady where all 
returns are sent for interpretation to 
punch cards. We established a data 
processing center in North Albany. 

Then followed a massive public edu- 
cation job to inform over six million 
taxpayers in the state how to use these 
new facilities. 

We are by no means in the sophisti- 
cated strata of EDP occupied by such 
people as Dr. Teller, but we are con- 
vinced that the advantages of electronic 
data processing are very real, very prac- 
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tical and very much worth our further 
exploitation. 

To underline our conviction on this 
subject, I will say for the first time pub- 
licly anywhere that we have gone so 
far, in the New York State Tax Depart- 
ment, as to set up a Data Processing Bu- 
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reau which will be a completely inte- 
grated unit capable and qualified to 
evaluate new methods, new procedures, 
new techniques, so that we may avail 
ourselves of the advances which, in this 
business, seem to be coming along fas- 
ter than anyone can keep track of them. 


DERIVATION AND APPLICATION OF NORMS IN SELECTING 
INCOME TAX RETURNS FOR AUDIT 


CHESTER B. POND * 


Modern tax administrative machin- 
ery is founded on the premise that 
most taxpayers are basically honest. 
However, as Commissioner Murphy has 
suggested, there are always some who, 
through inadvertence or design, mini- 
mize their tax liability. Hence the need 
for adequate enforcement through audit. 
In seeking out the few who fail to pay 
their full share, traditional practice in 
New York State called for extensive 
audits involving nearly all returns. The 
increasing number of returns led to a 
growing backlog in the work load. 
Budget limitations and pressure of space, 
time and staff restrictions dramatized 
the need for a selective audit program 
that would realize the optimum results 
from audit operations. 

The Bureau of Research and Statis- 
tics, long before operational problems 
forced the issue, had been interested in 
the selection and use of norms. Since 
1948, we have conducted annual sur- 
veys of the personal income tax returns, 
based on a relatively small sample, strat- 
ified as to amount of tax in the early 
studies and as to gross income in the 
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more recent surveys. We were there- 
fore able to observe the changing pat- 
tern and rising level of deductions by 
income classes and by marital status. 
Deductions offer one of the greatest 
avenues for minimizing tax liability and 
it is evident that, to be most successful 
with the available staff, the audit pro- 
gram should concentrate on taxpayers 
whose deductions are excessive in rela- 
tion to others in a comparable income 
classification. Such a concentration of 
effort would reduce the number of cases 
selected for audit without impairing, and 
hence presumably improving, the reve- 
nue potential. Up to this time, sugges- 
tions of this nature to the audit agency 
were made on the basis of using conven- 
tional mechanical equipment. 

When the critical stage in audit op- 
erations was finally reached and it was 
clearly impossible to continue on the old 
basis, the Research and Statistics Bureau 
was requested to derive norms for use in 
selecting for audit the 50 per cent of re- 
turns with the greatest revenue poten- 
tial. This volume was all that could be 
handled by the existing audit staff. It 
was fortunate that the development of 
electronic computers had reached the 
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stage where they could be employed in 
the derivation of the norms and the var- 
ious tests required to insure their proper 
operation, since it would have been im- 
possible to meet our deadline without 
this equipment. 

Generally, the electronic age has been 
heralded as improving the lot of the 
average man and it may seem far-fetched 
to assert that taxes play a part in this 
picture. It is a fact, however, that 
EDP is an important part of the effort 
to assure that your neighbor pays neither 
more nor less than his rightful tax, even 
as you and I. 

The first step in deriving the norms 
was to run the deduction items indi- 
cated on the cards punched from our 
income tax statistics study through the 
electronic computer to determine a fre- 
quency distribution for each deduction. 
Simultaneously, the computer was pro- 
grammed to calculate the ratio of net 
income to gross income. This is vir- 
tually a master norm, since it is a com- 
posite of the other norms and selects for 
audit those returns with deductions so 
spread among the various categories as 
to escape detection on the basis of in- 
dividual norms. 

For the first test, the median value 
for each deduction and the “net to 
gross” norm were employed. These 
norms were applied against a sample 
deck of income tax returns on the elec- 
tronic computer and selected consider- 
ably more than the 50 per cent target. 
Since half the cases were selected on the 
net to gross norm, each successive norm 
applied to the rejected group added to 
the volume selected. Three tests on the 
computer were conducted before the de- 
sired objective of 50 per cent was at- 
tained. In many instances, it was neces- 
sary to go as far as the seventh decile to 
reduce the volume sufficiently. 
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Next, the computer was used to test 
the extent of overlapping among the 
norms. ‘This test indicated that it was 
possible to eliminate two of the norms 
without significant impairment of the 
selective process since, in most instances, 
these norms coincided with the net to 
gross ratio. This produced a savings in 
related key punch time, computer time, 
and programming. 

After a satisfactory solution of the 
volume problem, protection of revenue 
yield was of paramount concern. For a 
smaller number of cases audited, assur- 
ance was needed that the dollar amount 
of assessments would not decline. In- 
deed, logic pointed inescapably to in- 
creased revenue because of the greater 
potential of the selected returns. The 
audit agency furnished a representative 
sample of cases already assessed and 
these were processed through the com- 
puter to test whether they would have 
been selected for audit. The results in- 
dicated that the dollar amount of assess- 
ments on the selected cases represented 
five-sixths of the total on all the cases. 
Since the audit agency was handling only 
two-thirds of the cases on a nonselected 
basis and therefore was producing only 
four-sixths of the potential, the applica- 
tion of the norms method to all returns 
would produce five-sixths of the poten- 
tial, an imputed gain of 25 per cent. 

The review of selected cases already 
assessed sufficed to give the “ go-ahead ” 
on the change to a machine basis for 
audit selection. The first step in the 
audit selection process is to route the tax 
returns to a key punch unit where a 
special input (screening) card is pre- 
pared. This card contains a code for the 
marital status of the taxpayer and data 
on gross income and on each of the items 
to which a norm is applied. When the 
computer selects a return for audit be- 
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cause one or more of the norms is ex- 
ceeded, it prepares an output (audit se- 
lection) card and automatically punches 
in the reason for selection. This output 
card is associated with the tax return 
and forwarded for audit. Action taken 
by the auditor is manually indicated on 
the output card and the data are even- 
tually punched in. This provides a 
source document for study and evalua- 
tion through the use of machine equip- 
ment. 

At this stage it was necessary to con- 
vince ourselves and the audit agency 
(but not necessarily in that order) that 
the volume would be within reason and 
that the rejected cases would not cause 
any undue revenue loss. As soon as the 
program was in operation, an immedi- 
ate test was made of the “ rejected ” or 
*“non-selected ” cases. These rejected 
cases were sent to the audit agency for 
an intensive review. The “ action ratio,” 


or the percentage of cases audited which 
resulted in an assessment, was less than 
one-fifth of that for the selected cases. 
On a dollar basis, the results showed a 
negligible loss on the rejected cases, con- 
sidering the proportion of cases actually 
assessed and the relatively small average 


assessment involved. Again, this loss 
was more than offset by the greater 
productivity in the cases selected by the 
norms. 

Continuous measurement and evalua- 
tion of the program is extremely im- 
portant. As the cards were being fed 
through the computer for audit selec- 
tion, derivative statistics were obtained 
as to the number of cases selected, the 
norm involved in each tabulation, by 
income group and by business and non- 
business status. The fact that almost 
200 program positions were used for 
statistical purposes emphasizes the ex- 
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tent to which our work has been ac- 
cepted by those who were once skeptical 
of this endeavor. These statistics pro- 
vide the underlying basis for making 
changes in the norms as requested by 
the audit agency in cases of desired vol- 
ume adjustments. 

A word about business and non- 
business norms. Theoretically, there is 
much to be said for gross profit ratios, 
etc., but this type of information was 
not available from the income tax sur- 
vey which was the basis for all other 
norms. Actually, we used an arbitrary 
total of gross receipts, which differed 
depending on whether or not the tax- 
payer was subject to our novel unincor- 
porated business tax. This was in ad- 
dition to the deduction norms already 
described. Even on this crude basis, 
evaluation of assessments against the 
cases selected showed a significantly 
higher average assessment per case than 
for the non-business returns. 

It is no surprise that the potential for 
assessment varies in accordance with the 
size of income. Our norms reflect this 
consistently in the non-business and 
business categories. A preliminary eval- 
uation of the marital status, which is 
one criterion used in setting up norms 
by income groups, indicates a good fit 
with respect to the proportion of assess- 
ments and the amount of assessments. 

Because of the interrelationship of the 
various deduction items, it is not sur- 
prising to learn that assessments are 
often made for reasons other than that 
for which the case was originally se- 
lected. This points up the pattern of 
deductions employed by certain tax- 
payers in their misguided efforts at tax 
minimization. 

In a broad sense, our work in apply- 
ing norms for audit selection is still in 
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the early stages. It is a continuing 
function, requiring close cooperation be- 
tween staff and line personnel. At this 
stage, however, it is possible to make 
some general observations on the results 
of the program. For the first complete 
fiscal year of operation, the total num- 
ber of assessments from desk audit and 
average assessment increased by about 
one-third. It must be admitted that 
some part of the increase was due to 
the fact that the electronic computer 
checked the taxpayer’s calculation of 
his tax, but this would not have been 
feasible except as a byproduct of the use 
of norms. 

The success of the audit screening 
process led to a request by the Income 
Tax Bureau for a set of refund norms. 
The Research and Statistics Bureau pro- 
vided criteria to assure that no outsize 
refund would be mailed to a taxpayer 


DISCUSSION 


The first question raised was whether 
it was possible for a taxpayer to become 
familiar with the selection criteria and 
thus become able to evade taxes and be 
sure of escaping detection. Two factors 
were seen as mitigating against this: 


1. The norms are kept secret, and 
2. They are constantly being re- 
evaluated. 


Some questioned the efficacy of the se- 
crecy attempt, personnel turn-over be- 
ing cited as one area of leakage. Further 
discussion made it abundantly clear that 
there was no general agreement on how 
the norms were to be evaluated. 

Fault was found with putting empha- 
sis on the assessment /cost ratio. It might 
be that the criteria used would reject 
great segments of the taxpayer popula- 
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before the return was properly screened. 
An adjunct of this problem was to pro- 
vide a means for detecting some mis- 
guided taxpayers who inadvertently re- 
ported their federal withholding. 

Our electronic computer installation 
is a joint venture of the Income Tax 
Bureau and the Research and Statistics 
Bureau. The overriding importance of 
line functions has at times necessarily 
delayed the less urgent need for statis- 
tics, but the cooperation between the 
bureaus has been of a high order. The , 
same computer, which used the initial 
punch card data from the income tax 
sample study, now makes it possible for 
the Research and Statistics Bureau to 
improve the quality and quantity of the 
data by the speed and accuracy with 
which it performs computations, aggre- 
gation and inflation. Thus, the wheel 
has gone full circle. 


NOTES 


tion whose assessments would be low in- 
dividually but high in the aggregate and 
more importantly, the failure to audit 
might reduce voluntary compliance 
within those groups. This indicated to 
some that these criteria had to be much 
more complicated functions of many 
more variables if the twin objectives of 
greater over-all yield and greater assess- 
ment yield were to be realized. 
Discussion then moved to the impact 
of average deduction statistics on the ef- 
ficacy of norms and voluntary compli- 
ance. It seemed to be generally con- 
ceded that such averages gave a strong 
push in the direction of taxpayer corner 
cutting and tended to undermine the 
norms. The norms were also seen as not 
being able to cover perhaps the biggest 
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area of revenue leakage, i.e., excessive 
exemptions. The ability of EDP to 
match information from various sources 
was seen as offering future possibilities 
for increasing compliance in this area. 
There was discussion concerning the 
purpose of the desk review and audit 
procedures in general. A distinction 
was made between maximizing revenue 
and securing greater compliance with the 
revenue laws; although it was pointed 
out that securing greater compliance 
probably would lead to maximizing rev- 
enue. Revelant to this discussion was 
the general question of whether random 
sampling would accomplish the same 
task that New York State had started 
out to do, with less work and expense. 
While conceding that random sampling 
had not been fully investigated, it was 
pointed out that the method of estab- 
lishing and reviewing norms was essen- 
tially a “random sampling ” process. 
In place of norms, others suggested 
that a purely random audit might be 
best under the theory that the impact of 
enforcement activity on voluntary com- 
pliance is more significant than audit as- 
sessment amounts. This idea ran afoul 
of a practical political hurdle, namely, 
that most appropriations for auditing 
and enforcement activities are justified 
on the basis of the assessment ratio. 
The proponents of random audit con- 
ceded the point but classified this as a 
problem of demonstration, and sug- 
ested that EDP might be able to give 
some assistance in the solution. That is 
to say, they felt that EDP might be used 
to construct a model which would gauge 
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the dollar effect, in terms of net reve- 
nue, of random versus selective audit. 
In summary, the burden of proof 
seemed clearly to rest on the random au- 
dit theory and it was agreed that selec- 
tion of some type was necessary. 

Finally, the question was raised: What 
is the purpose of EDP in this system? 
Is it to facilitate paper handling or to 
facilitate audit selection? It was 
pointed out that on the federal level, the 
objective was to facilitate paper han- 
dling; audit selection became a second- 
ary objective. However, in expediting 
paper handling a valuable by-product is 
the extention of procedures for audit se- 
lection. Actually, New York claimed 
they are doing the same job as before, 
but that they think they now have a 
better selection of returns for review 
(in terms of revenue maximization), 
and have been able to eliminate the 
back-log of review that had accumu- 
lated when a manual audit selection 
process was being used. With a better 
exchange of information between the 
state and federal level, more of the 
work-load may be automated, allowing 
the audit staff to concentrate upon more 
rigid enforcement. 


One of the discussants made a closing 
comment which fairly summarized the 
group attitude toward this problem. 
The sheer data handling ability of EDP 


sufficiently justifies its use. Adminis- 
trators should not feel constrained to 
use its logical powers to develop compli- 
cated norms which, for reasons of pol- 
icy, may not be sound. 
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INTEGRATED ADMINISTRATION OF DIFFERENT TAXES 


FREDERICK W. TIERNEY * 


I was asked to cover “ Integrated Ad- 
ministration of Different Taxes” under 
three subheadings: 


(1) Sales and Income Taxes 

(2) Federal and State Income Taxes 

(3) One versus Two or One plus 
Two 


I do not profess to have the answers, but 
I hope to stimulate discussion which 
may result in good practical answers. 

I should like to direct your attention 
to some very practical areas of consid- 
eration for the expansion and exploita- 
tion of the potential capabilities of 
electronic data processing in the field of 
tax administration. 


We might begin by raising some 
questions that to some of us may be 
academic but which to others in the 
audience are drawing closer to actuality. 

As in all governmental administrative 
problems, cost and budgetary limita- 
tions temper any statement of what 


ec 


can” be done along these lines. In 
many instances, unfortunately, what 
“can” be done falls far short of what 
** could ” be done, whether it be the use 
of EDP or any other administrative tool 
that we are discussing. This is true 
even though the return on an additional 
investment may be many times the cost. 
Only when there is a savings is there a 
high degree of assurance that what 
“could ” be done is translated into what 
“can” be done (and eventually is 
done). The old stock market adage 
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that “You have to spend money to 
make money” is not necessarily fol- 
lowed in Tax Administration. 

In all fairness, however, it must be 
admitted that such budgetary limita- 
tions sometimes lead to or at least ac- 
celerate the exploration of new avenues 
to the desired goals. That is, in effect, 
the governmental equivalent of price 
competition. This is probably a major 
factor influencing the increased utili- 
zation of electronic data processing in 
state administration. 

The use of a computer for the selec- 
tion of income tax returns for audit in 
New York State is an example of this. 
During the postwar period, budget re- 
quests for additional income tax auditor 
positions had been turned down or se- 
verely cut. A survey of the problem 
area revealed that the audit force could 
not keep up with the increased volume 
of returns. This situation forced us to 
seek the audit selection solution which, 
in turn, led to the use of a computer a 
little sooner than would otherwise have 
occurred. Our first use of a computer 
was the audit selection program which 
we ran on another department’s ma- 
chine. 

Can EDP be used to integrate the ad- 
ministration of sales and income taxes 
in those states that have both taxes? 

New York State is fundamentally an 
income tax state. However, because of 
the permissive nature of our laws, local 
sales taxes can be imposed and adminis- 
tered as a means of bolstering local rev- 
enue needs. For instance, New York 
City, which is almost a separate entity 
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in terms of its relation to the rest of the 
State, has a City Sales Tax. New York 
City’s revenue requirements cannot be 
measured by the same yardstick used to 
measure the financial needs of the rest 
of the State. This situation has been a 
perennial bone of contention in our 
State Legislature. 

Several other areas in the State have 
imposed local sales taxes. Erie County, 
for instance, the heart of the Buffalo 
complex, is an example. Several coun- 
ties have local sales taxes as do a few 
upstate cities. There is presently some 
discussion of the advisability of intro- 
ducing a tri-county sales tax in the 
Capital District which includes Albany, 
Schenectady and Troy, each of which 
is in a separate county. 

The matter of integration in the ad- 
ministration of sales and income taxes 
is not as significant to us as it is in other 
tax administrative fields. From a de- 
tached viewpoint, it does not seem a 
lucrative field of effort, even if New 
York had both a uniform state sales tax 
as well as a statewide income tax. 

True integration would require two 
things of EDP: 


1) The identification of the taxpayer 
in the same way for both income tax 
reporting and sales tax reporting, and 

2) If gross sales must be reportable 
for a sales tax, then gross sales would be 
required on the income tax report. 


While, in my opinion, full integration 
making use of EDP is impractical in 
this dual-tax situation, I believe that 
partial integration under such condi- 


tions might be feasible. The compari- 
son of taxpayer lists on magnetic tape 
as a means of high-speed detection of 
non-filers would be both economical and 
could be done rapidly. There is some 
question whether EDP would be more 
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economical than manual methods in 
making a joint field audit of both taxes, 
although some modification might be 
possible to adapt electronic processing 
procedures to the field audit of both 
taxes. 

One way in which EDP would be- 
come economically sound would be in 
the event both matching taxpayer lists 
and field audit were scheduled as part of 
and over-all integration of all taxes. The 
probability is, however, that such an 
ideal situation is a long way off. 

Another question we might consider 
is, How can EDP be used to integrate 
the administration of state and federal 
income taxes? What differences be- 
tween federal and state taxes can be 
tolerated without destroying the advan- 
tages of integrated administration? 

In this area, there already exists a fed- 
eral-state audit information exchange 
program. Beyond doubt, EDP can ex- 
pand and improve on this program. 
The capabilities of computer program- 
ming are most adaptable both to the 
transmission of audit information and 
the selective elimination of irrelevant in- 
formation and irrelevant cases. 

The Internal Revenue Service is to be 
highly commended on its pioneering in 
the use of magnetic tape EDP. The 
future holds enormous opportunities for 
integrated federal-state administration. 

Here are a few specific advantages, as 
we see them, in such a program of in- 
tegrated administration: 

Sharing the work load—Since both 
federal and state are dealing with the 
same basic components, the sharing of 
work in the initial processing of tax 
returns, sorting, numbering, key punch- 
ing, calculating tax, selection of returns 
for audit, refund preparation, bill prep- 
aration and adjustment notice prepara- 
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tion might very well be a shared under- 
taking with the help of EDP. 

In enforcement and field audit opera- 
tions, the use of electronic data process- 
ing equipment and methods could be 
applied to the performance of a timely 
comparison and synthesis of field cases 
and a breakdown of joint cases by geo- 
graphic location, industry or professional 
classification. 

In many instances, state and federal 
tax agencies find it necessary to exchange 
information in such mutally common 
areas of taxation as income tax, com- 
modities tax, estates, payrolls, etc. An- 
other area where there is obvious advan- 
tage to the use of EDP is in the matching 
of wage statements and information 
returns such as the federal form 1099. 

It is frequently desirable to exchange 
information on taxpayer rolls to detect 
non-filers or failures to report income. 
Here is another example of ways in 
which EDP can be of tremendous help 
in providing a fast and economical ve- 
hicle for translating and transmitting 
information. 

The second part of the question— 
“What differences between federal and 
state taxes can be tolerated without de- 
stroying the advantages of integrated 
administration? ”’—Suggests these views. 

In the first place, it would be desir- 
able to know what information is trans- 
lated into machine-acceptable form. 
Since key punching is the most persis- 
tent and glaring bottleneck, the great 
opportunity to economize is lost unless 
the programs are similar. Further, the 


identification of taxpayers must be the 


same. We have found that the social 
security number is safe as only partial 
identification. This flaw will be cor- 
rected in the future. 

There are some legal hurdles that will 
have to be considered before this happy 
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collaboration of federal and state can 
be achieved. For instance, a straight 
percentage of federal tax is unacceptable 
to most states. The advocacy of a 
straight percentage of federal income 
tax as a means of facilitating integration 
would be a clear case of tail wagging 
dog. However, a state tax based on fed- 
eral reportable income is decidedly ac- 
ceptable. The difference in tax rate is 
no bar to integration. Likewise, the dif- 
ferences in exemption are far from intol- 
erable, and the differences in treatment 
of joint returns and income splitting are 
not objectionable hazards to integration. 

One thing that is a detriment to in- 
tegration is the existence of divergent 
opinion on what constitutes reportable 
income when applied to large segments 
of the taxpaying public. Those differ- 
ences of opinion would destroy the ad- 
vantages of integrated tax administra- 
tion unless they can be resolved. 

Another problem that deserves our 
attention is the integration of state sales 
and income taxes simultaneously with 
the previously mentioned integration of 
federal and state income taxes. If this 
cannot be achieved, what type of in- 
tegration should receive priority? 

We can see no reason why the exist- 
ence of one type of integration should 
preclude the use of the other. If a 
choice were forced between one or the 
other, or if it were a matter of which 
should come first, it would seeem that 
from a revenue-producing point of 
view, the federal-state income tax in- 
tegration would take priority only be- 
cause it would probably be more lucra- 
tive. 

Electronic Data Processing will serve 
as a useful tool to enhance the increased 
integration of tax administration. In 
addition to those advantages which re- 
sult from any and all coordination and 
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integration, there are two others: 

(1) Timeliness and (2) the perform- 
ance of projects which otherwise could 
not be attempted. EDP will also en- 
hance the avenues of two-way co-opera- 
tion. This in itself should increase the 
enthusiasm for co-operative ventures by 
both echelons of administration. 

Conformity of program and law 
would enhance the degree of integration 
possible. The greatest single stumbling 
block is positive identification of the tax- 
payer. While this is not as critical in 
magnetic tape EDP as it is in punched 
card systems, it is still no small problem. 

The advantages which will accrue to 
the taxpaying public in general stem 
from the benefit to the group as a whole 
when taxes are collected from evaders, 
more efficient government operations in 
general, and possible convenience to the 
taxpayer when reporting or audit is 
limited to one taxing agency. With 
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respect to that portion of the business 
community using EDP, reporting could 
be permitted on EDP media. 

The co-operating agencies can antici- 
pate reduced costs and increased income 
to the extent that joint or co-operative 
programs can be implemented through 
the use of EDP. 

Some of the areas to which integrated 
EDP is most likely to be applicable are: 

Exchange of audit information. 

Comparison of taxpayer rolls. 

Division of fields of activity by geo- 

graphic location, industry or pro- 
fession. 


Fuller utilization of wage statements 


and information returns. 

Exchange or co-operative audit selec- 
tion. 

More intensive checking of capital 
gains transactions. 

Exchange of raw statistical data. 


DISCUSSION NOTES 


Although the paper was devoted to a 
broad consideration of integrated admin- 
istration, the discussion dealt primarily 
with the integration of state and federal 
income tax administration. It was em- 
phasized at the outset that there are sev- 
eral areas, currently, to which integrated 
EDP is most likely to be applicable. 
These are: 


Exchange of audit information. 
Comparison of taxpayer rolls. 
Division of fields of activity by 
geographic locations, industry or 
profession. 

Fuller utilization of wage state- 
ments and information returns. 
Exchange of co-operative audit se- 
lection. 

Exchange of raw statistical data. 


It was further noted that the rapid pace 
of technological improvements necessi- 
tated a continuing program of research 
and thinking on these points. 

Interest centered around the problems 
of integration posed by the possible lack 
of compatibility between EDP equip- 
ment used by IRS and that which the 
states might employ. How, it was asked, 
could a state make use of the federal 
Master File if its equipment called for 
magnetic tape with different size and 
character code specifications? Exchange 
of information on punched cards, which 
have fairly standard specifications, was 
rejected as too costly for the volumes in- 
volved. It was thought that various 
tape-to-tape converters would be a help. 
The prediction that IRS would prob- 
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ably acquire such converters (in connec- 
tion with its desire to allow business re- 
porting on EDP media) was regarded as 
encouraging. Agreement among EDP 
equipment manufacturers on specifica- 
tions was noted as a long-range possibil- 
ity. 
The idea of complete federal-state in- 
tegration whereby the state takes a 
simple percentage of the federal tax met 
with little support. Deductions and ex- 
emptions, it was said, were as much pol- 
icy and morality vehicles locally as na- 
tionally. In addition, state revenues 
would dip and rise with the federal reve- 
nues irrespective of local needs. Group 
members from some states pointed to 
retroactivity provisions in their consti- 
tutions which would make it impossible 
for their individual legislatures to raise 
tax rates if the Congress reduced the 
federal rates late in the taxing year. 
After mention was made of the ad- 
vantages which could be expected, on 
the basis of New York experience, from 
integration of reporting forms, the dis- 
cussion moved to a more far reaching 
proposal. Could the IRS be called upon 
to administer the income tax laws of the 
various states? Among the more sig- 
nificant problems were found jurisdic- 
tional complications in trying to enforce 
liability, and difficulties in allocating 
“residents” among the various states. 
The realities of local politics were seen 
again as mitigating against federal-state 
co-operation. In reply it was said that 
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the trend is toward co-operation, estate 
taxation being cited as an example. 
Others discounted state co-operation on 
estate tax matters by saying that the 
states clearly stood to gain by such co- 
operation. Such evident gains had not 
been successfully demonstrated in other 
areas of integration. Canadian experi- 
ence in integrated administration, it was 
said, bore out these predictions about the 
influence of local pressures, despite their 
somewhat less complex political struc- 
ture. 

The discussion wound up on a general 
consideration of the place of EDP equip- 
ment in tax administration. It was gen- 
erally conceded that the main saving 
from computerization is in the co-ordi- 
nation of paper handling and collections; 
audit selection and subsequent assess- 
ments are by-products of the extension 
of paper handling techniques. This de- 
veloped into a discussion of the central- 
ization versus decentralization problems 
faced by IRS. There is the obvious need 
of centralization with respect to the 
Master File and all it implies; but there is 
an equally strong urge to keep enforce- 
ment on a highly decentralized basis. 
The discussion brought out the criteria 
to be used in determining the need for 
EDP equipment: 


1. Determine the job to be done. 

2. Design the system to do that job. 

3. Select the equipment that fits the 
system. 





STATISTICS, EDP, AND THE TAX ADMINISTRATOR fT 


STANLEY LEBERGOTT * 


LECTRONIC data processing is an 
admirable device for doing the un- 
necessary—by itself or in combination 
with the impossible. This must surely 
be one reason why it is the wave of the 
future. But the high advantage of EDP 
lies in its capital cost. A pencil sharp- 
ener costs so little that it will be installed 
with no thought to the alternatives. 
But a sizable machine installation is 
formidably expensive. This is fortunate, 
for it raises the possibility that a very 
rare, and very welcome, event will take 
place in the organization adopting EDP. 
The organization will have to think 
through precisely what its mission is; 
how its work complements the work of 
other units; and how EDP fits in when 
the agency is doing its total set of jobs 
most efficiently. 

We begin by assuming that the deci- 
sion to install machine equipment in a 
tax agency is never going to be made 
because of an interest in the statistics 
that it can turn out. EDP will be 
adopted in the hope that it is the most 
economical way (1) to handle a huge 
volume of returns with some speed (i.e., 
billing, refunding, or making deposits to 
the tax agency account); and (2) to 
perform a substantial amount of desk 
audits, including comparison between 
the related returns of a taxpayer for the 
present or prior years. We assume that 


t+ The opinions expressed are personal and do not 
necessarily reflect those of the Bureau of the Budget. 

* The author is Visiting Professor, Stanford Uni- 
versity, on leave from Bureau of the Budget. 


to achieve such administrative purposes, 
a host of items will be tabulated into the 
machine records—yielding many more 
numbers than the data user would need. 
Moreover it is likely that the adminis- 
trator will want records kept for all 
taxpayers—whereas the data user’s cup 
would run over if he had tabulations 
merely for a sample of taxpayers. Let 
us assume further that good cooperation 
will exist between the men who plan the 
processing procedures and those who 
speak for the data needs of the policy 
maker, so that various minor changes 
and additions in plans will be made to 
meet the latter’s needs. 

What prospect, then, does the advent 
of EDP offer for 


(A) upsetting our present system of 
federal statistical surveys? 
providing a surieit of data for the 
already hard pressed tax adminis- 
trator? 


(B) 


A 


When Mallory was asked what drove 
him on to climb Mount Everest, his 
answer was reportedly, “‘ Because it is 
there.” If one considers the immense 
mass of data flowing into the govern- 
ment on tax returns and asks why these 
data should be used for statistical tabu- 
lations, the same answer must be given: 
because they are there. 

We all know that the federal govern- 
ment has a host of other statistical sur- 
veys. The Population Census reports on 
individuals. The far flung Business Cen- 
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sus tabulates data for enterprises. Other 
surveys report on capital expenditure, 
on business income, etc. But wherever 
the Census enumerator, the Bureau of 
Labor Statistics agent or the Depart- 
ment of Agriculture field man _ pene- 
trates, the tax gatherer has been there 
before him—in person or by paper 
proxy. Without making a special sur- 
vey, without hiring a single enumerator, 
without conducting a statistical inquiry, 
the federal government each year falls 
heir to more than a billion numbers on 
the tax returns. It would be arrant 
nonsense to run a statistical system that 
made no significant use of these data, 
that collected similar sets of numbers all 
over again. 

The signal importance for our statis- 
tical system of EDP processing of tax 
returns lies in one central fact: speed. 
For it is the absence of such speed that 
now compels us to conduct a wide va- 
riety of statistical surveys. Such infor- 
mation is imbedded in tax sources—but 
it is available ultimately rather than as 
soon as required. Let us give one ex- 
ample. (A) Six weeks after the end of 
1960 the President sent his annual Eco- 
nomic Report to the Congress. Analyz- 
ing where the nation stood, it made sub- 
stantial use of the data on gross national 
product in 1960—both total product 
and such vital components as invest- 
ment, consumer spending, profits. These 
estimates were put together from an im- 
mense variety of small scale current sta- 
tistical surveys. (B) About 116 weeks 
later, according to present plans, the In- 
ternal Revenue Service will issue Statis- 
tics of Income. The estimates of gross 
national product, investment, profits, 
etc., will then be adjusted to these IRS 
figures, since they are by definition more 
comprehensive and reliable than the par- 
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tial results afforded by the smaller sur- 
veys.' It will, therefore, not be until 
sometime in 1963 that we will really 
know for the first time by how much 


total production fell from 1959 to 1960; 


how far profits slid between these years; 
whether the relationships between invest- 
ment and profit rates, or between profits 
and Treasury revenues changed as today 
we think they did. Meanwhile the fore- 
cast of tax revenues for next year must 
be made from the less satisfactory data 
on profit-income tax relationships. 
Now the expectancy period during 
which the GNP estimators and tax ana- 
lysts must make do with less reliable fig- 
ures has been steadily cut down by IRS. 
It was only a few years ago that the 
Budget Bureau proposed a preliminary 
sample be taken off to provide earlier 
benchmarks, the Budget providing the 
necessary funds. IRS has done a hand- 
some job of this, and its Selected Finan- 


cial Statistics now provides data a full 
year before the regular tabulations runs 


do so. It is difficult to overpraise the 
drive and ability that the IRS Statistics 
Division has shown in carrying through 
on this. But even that advance still 
leaves the 116 week delay noted above. 
Hence it does not render obsolete the 
array of statistical surveys that do offer 
timeliness. 

But with the vernal prospects offered 
by EDP we can begin to consider some 
major changes that will both provide 
more reliable data for policy agencies— 
local and federal—and will keep down 

1 Estimates of profits and dividends are directly ad- 
justed to IRS and, in effect, those for entrepreneur- 
ial income. Because of the over-all balancing of na- 
tional product against national income, and the esti- 
mating of most GNP components by the margin pro- 
cedure, it is no overstatement, to assert that GNP, 
national income and their major components are ad- 


justed when necessary to be consistent with IRS 
totals. 
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the mounting cost and burden of data 
collection. Being so urgent, there is 


every chance that a number of these im- 
povements will be studied; that some of 
those studied will be considered for 
adoption; and that, in due time, some of 
those considered will be adopted. 

Before getting down to specific sug- 
gestions let me note two comparisons: * 


Employees 
Covered 
by Old-age 
Insurance 

In Relation to Number 
of U.S. Income Earners 
58% 17% 
86% 95% 


Individual Tax 
Returns Filed 


1939 
1957 


Our programs for statistical collection 
have only faintly adjusted to these enor- 
mous gains. Begun in that distant era 
when few wage earners paid any income 
tax, they have continued on with only 
modest changes into an era when virtu- 
ally every income earner files an income 
tax return, and his employer files at 
least two more returns for him (i.e., 
the W-2 and the Social Security tax 
form 941). In the classic phrase used in 
every American election since 1800, “ it 
is time for a change.” 

There are four massive areas of data 
collection that might be substantially 
reshaped. These encompass comprehen- 
sive data on the number of businesses; 
on numbers of businesses and persons 
receiving incomes; measures of the 
amounts of income; and counts of the 
population. Such data are collected on 
a wide scale by the Revenue Service, by 
the Social Security Administration and 
the Bureau of the Census. EDP permits 
us to recognize the advantages of tying 


2 Basic data from Bureau of the Census, Histori- 
cal Statistics of the U. S., Il, pp. 194, 714. 
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together more fully and systematically 
the statistical work in these areas. 


I. DATA ON BUSINESS 
Business Censuses 


Let us consider first the major tasks 
involved in providing counts of the 
business population. While not the sole 
function of the Census of Business, that 
Census provides primarily (1) a listing 
of numbers of business firms or es- 
tablishments in each region, metropoli- 
tan area, and city, together with (2) 
some indication of its size, commonly in 
terms of gross sales. (On some oc- 
casions other measures—such as number 
employed—may be used. The latter is 
true for the County Business Pattern 
report, which the Old Age and Survi- 
vors Insurance Administration issues 
jointly with the Census Bureau every 
two years.) The Census tomes are nor- 
mally issued several years after the fact, 
while County Business Patterns also ap- 
pears after some delay. (The report for 
the first quarter of 1956 did not appear 
until well into 1958.) 

Now if we remember that a billion 
numbers flow into the Revenue Service 
each year, and take a benevolent view 
of the potentials of EDP, we must con- 
clude that a great opportunity awaits 
us. From IRS sources alone, a prompt 
annual tabulation of the number of 
businesses, reporting units, employment, 
payrolls and gross sales might be made 
with no necessity for field surveys or 
subsidiary tabulations. That such a goal 
may be feasible is suggested by two facts. 
(1) The County Business Pattern re- 
ports today are largely mere tabulations 
of the form 941’s filed with IRS by 
business. (2) Some years back the 
Budget Bureau suggested that the Cen- 
sus of Business might use IRS returns 
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instead of field enumeration. This was 
in fact done for firms without employ- 
ees, beginning with the Census for 1954. 
And the necessary combination of Cen- 
sus and IRS work proved to be most ef- 
fective—indeed much more harmonious 
than relations between sister statistical 
agencies sometimes are!—and marked 
savings in costs were achieved. With 
EDP one can imagine that in future 
Census years, the required tabulations 
both for the Census and for Statistics of 
Income for Corporations, Partnerships 
and Sole Proprietorships will be done 
with a unified set of machine programs.®* 

Now proposals to extend the indus- 
trial scope of the Censuses have been 
made regularly. For the economic 
meaning of the universe of business now 
covered by the Census Bureau is some- 
what limited: mining is included but 
transportation is not, retail trade is in 
but real estate is not, shoe repair stores 


and advertising services are in but con- 


struction is not. It would be hard to 
argue that the universe of “in-scope ” 
business covered by these Censuses is 
particularly meaningful. This difficulty 
is certainly one of the reasons why pres- 
sure to increase the number of Censuses 
continues, and why demands for the 
Business Pattern report every year arise. 

EDP offers us an out from the costly 
dilemma—of extending the Censuses 
largely or continuing to lack a basic set 
of measures of interest to local agencies 
and groups, to marketing organizations. 
With EDP we could (1) tabulate the 
number of businesses annually (rather 

3 Additional Census work to get items not on the 
tax returns—e.g., line of merchandise sales, product 
output—would clearly be needed. We consider only 
items in which Census interests and Statistics of In- 
come tabulations overlap significantly, and peak loads 
in one program might be distributed differently from 


that in the other. If so, economies in level of opera- 
tion for both agencies would be envisaged. 
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than biennially). And we could (2) 
measure the number of business enter- 
prises instead of merely the number of 
employing units in each locality. Surely, 
for example, the present biennial meas- 
ure of the number of retail units in each 
county, omitting as it does all firms 
without employees, omits well over half 
the total. And, finally, (3) reporting 
of number of firms by gross sales size 
would, for many lines of industry, be 
far more informative than a classifica- 
tion by the number of employees. In 
trade and service, for example, most of 
the labor is not provided by employees, 
but by the self-employed. In other lines, 
such as utilities, petroleum refining, etc., 
the extent of mechanization is so great 
that the input of labor only faintly in- 
dicates the over-all scope of the business. 
The IRS data on sales can provide such 
broader classificatory data. 

Now we all know that the Business 
Censuses provide us with more than 
simple statistics on the number of busi- 
nesses and their size. They offer a great 
volume of information that apparently 
fascinates statisticians and marketing 
men—but would not remotely be re- 
ported on any IRS return. Does this 
imply that IRS can, or should, provide 
details on manufacturing products, em- 
ployment by occupation group, etc.? 
Hardly. Even now such information is 
not collected from all firms but only 
from a sample, and for many classes of 
information that sample includes only 
from the larger or multi-establishment 
companies. Such statistical operations 
under statistical agencies auspices would 
have to continue, and in many fields. 
The particular contribution that IRS 
could make would be to provide for all 
firms the basic information which now 
generates the bulk of survey costs. 
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As for all good things a price must be 
paid. To achieve this reduction in 
government expenditure and respondent 
burden, the major cost would be one of 
rethinking and readjusting. This is an 
enormous cost, of course. But it is no 
greater than that involved in the shift 
to EDP, and I shall merely mention it. 
A second cost is created by the need to 
make a significant improvement in the 
information that businesses report to 
IRS on the industry in which they are 
engaged. In the last few years, as you 
know, the tax forms have already been 
changed in an attempt to improve these 
data. One might hope for a significant 
speed-up on the already developing IRS 
program on this, so that the IRS will 
not classify a firm in one industry, the 
SEC in another, while the Census may 
classify it in a third industry. Here the 
statistical agencies could perform a use- 
ful task by helping to put together 
such information, which, when poured 
into the EDP records, will give us more 
accurate final results. 

Mergers, changes—Another set of 
counts could increasingly be taken over 
by IRS once the EDP program is put 
into force. I refer to the figures on 
changes in corporate organization via 
merger and purchase. The corporate 
tax form already provides basic infor- 
mation on the larger corporate entity— 
specifying the name of the corporation, 
etc., that owns more than half of the 
voting stock of the filer. I assume that 
optimum use of EDP for tax work per 
se will involve comparisons between 
present and prior year filing. Hence the 
system must be programmed to locate 
the comparable tax returns for last year, 
to test changes in asset structure (how 
much revaluation?), changes in sales, 
profit rates, etc. But given such data 
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in EDP records for tax purposes, it 
would be possible to measure the number 
of mergers and business combinations. 
(For Treasury tax analysis there might 
well be an additional interest in seeing 
to what extent shifts in corporate organ- 
ization, and shifts between legal forms 
were taking place; and to have some 
factual basis for knowing whether 
changes in the tax law seemed to be 
speeding or halting certain types of 
shifts. Surely, for example, the provi- 
sions for tax loss carry over had some 
influence on the extent to which com- 
panies were bought, merged.) The Cen- 
sus Bureau, as the FTC, is already mak- 
ing such comparisons in a variety of 
tabulation programs. Such work could 
be done more accurately, more reliably, 
and more meaningfully if the full po- 
tentialities of IRS reports were realized. 

Business births, deaths—The Depart- 
ment of Commerce regularly estimates 
for each industry the number of new 
businesses organized, and the number 
discontinuing operations. Measures of 
business births and deaths are hopefully 
sought as an indicator of short term eco- 
nomic changes. But the present figures 
are issued too late to be of any value for 
this purpose. EDP would make pos- 
sible prompt tabulations on _ business 
births—which are compiled from ap- 
plications to IRS for employer identifi- 
cation numbers. More important, per- 
haps, the specialist in economic indicators 
have demonstrated that the amount of 
business liabilities offers an ever better 
guide to the dubious future than does 
the mere number of failures. I assume 


4The possibility of showing a distribution of 
changes in income items, investment, portfolio bal- 
ance from one year to the next in relationship to 
initial year balance sheet measures is an enticing pos- 
sibility—but one which would involve more rather 
than less cost. 
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that such superiority arises because the 
liability total serves as a crude measure 
of business size: when the larger firms 
begin to go under, the economic storm 
is growing more serious. If this analysis 
is correct, then a tabulation of discon- 
tinuances by size would be serviceable. 
The volume of the firm’s taxable pay- 
roll at the time of its failure or discon- 
tinuance provides such a measure.® 


Population Census 


It is well known that Statistics of In- 
come has nothing to do with the Census 
of Population. But EDP may well up- 
set this truism, along with many others. 
To ease gently into the problem let us 
consider first the growing pressures to 
take a Census of Population every five 
years. Proponents have argued that this 
mid-decade measure is necessary to dis- 
tribute Federal and state funds equitably 
where a formula provides that these be 
passed out in proportion to population. 
This argument has been seconded by 
those who favor giving business and 
marketing organizations up-to-date 
(and minimum cost) measures of popu- 
lation distribution—plus, perhaps, other 
simple indicators of changing markets. 
The cost? A relatively modest estimate 
is a mere $75 million. 

What could we do with $75 million 
spent instead for EDP tabulations from 
IRS? Clearly an enormous amount, if 
only the relevant data were available. 
I believe that a serious first look suggests 
enough potential to deserve investiga- 
tion. The time needed to get such a 
quinquennial Census off the ground may 
well be no greater than the time re- 
quired to get IRS-EDP operations into 

5 A more precise measure would be payroll in the 
penultimate—even antepenultimate period. To achieve 


this would probably demand a fairly costly search 
procedure, however. 
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working order. What about the data? 

We all know that many millions of 
persons now file tax returns. It is no 
less true that virtually the entire popu- 
lation is reported on tax returns as ex- 
emptions. In 1958, about 161 million 
exemptions were taken on the personal 
income tax returns.®° But the popula- 
tion total was 173 million—or a mere 
eight per cent greater. It is clear that 
despite the practical exemption from fil- 
ing for many low-income families, the 
growth of the withholding system has 
made many of them file.” (The biggest 
single group excluded would appear to 
be low income farmers.*) 

Now suppose we consider the IRS re- 
turns not as offering a dire-t estimate of 
the population in the mid-Census period 
—but rather as constituting an enor- 
mous sample of the population. It is at 
once clear that EDP offers 
traordinary opportunity for estimating 
population change over the period if 
only we have the wit to use it. It is 
well known that an estimate of change 
can be made with a smaller sample than 
that required to make a direct estimate. 
A sample that is well over 90 per cent 
of the total is clearly sufficient to esti- 
mate, say, the change from 1960 to 1965 
in the population of every state, every 


an ex- 


6 Statistics of Income shows 168 million. We de- 
duct seven million for the age and blindness exemp- 
tions; the total for these groups in 1956 (the last 
available year) ran to about 6.3 million. 


7TIn 1958 there were 3,950,000 returns with ad- 
justed gross under $600. Since 3,369,276 of these 
had salaries and wages, the bulk were not entrepre- 
neurial returns with losses, but rather wage earners 
with incomes below the exemption limit. 


8 The 1950 Census of Population, Vol. Il, p. 129, 
gives a distribution of experienced male labor force 
by income level. About one-fourth of that group 
were farmers. Given the distribution of family size 
by occupation, we conclude that the proportion of 
omitted population in such families was about the 
same or possibly slightly greater. 
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metropolitan area and quite possibly 
every other unit for which such data 
would be needed. And, of course, the 
accuracy standard against which we test 
this procedure must be what is afforded 
by ordinary Population Census proce- 
dures that rely on a mass of temporary 
enumerators, themselves not peerless and 
without fault in counting the popula- 
tion; nor even random in their biases. 
To this point we have been consider- 
ing IRS as a source for a simple popu- 
lation count. But suppose that some- 
what more data were required? The 
tax return, it will be remembered, al- 
ready reports income, occupation, em- 
ployer’s name(s), address, names of 
family members—or a very great pro- 
portion of the items covered on the 
Census. If these items were pulled out 
and put on a separate piece of paper 
with different headings, the form would 
be remarkably close to the self-enumera- 


tion schedule distributed throughout the 
land in the Census of 1960. While much 
better than that form in some respects 
(its income detail is better and at least 
as reliable; its information on work ex- 
perience—via the W-2s attached—is in 
many respects better) it fails to provide 


other data. But since the quinquennial 
Census is justified almost solely in terms 
of getting a simple population count, 
this fact constitutes no problem here. 
It is a problem for the person who con- 
ceives of going even further, to use the 
source to transform the regular decen- 
nial Census. It may not be out of the 
question to think that the next decen- 
nial Census will rest primarily on a tab- 
ulation of IRS tax forms, after some 
changes in these forms, plus a small scale 
statistical survey to provide complicated 
detailed information that even now is not 
collected from everyone in the Census 
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but only from a sample. There is little 
question that a variety of problems 
would arise in trying to use the Revenue 
Service materials as a starting point for 
quinquennial enumerations, and particu- 
larly if used to assist the Decennial Cen- 
sus.* But there is no question that with, 
say, $120 million at risk for the next 
decennial Census, plus $75 million for 
the proposed quinquennial Census, the 
problem of using material in the EDP 
files must be seriously explored. The 
possibility of saving $25 million—$50 
million?—over a decade deserves the 
most serious investigation in these days 
of multi-billion dollar budgets. The 
possibility of deriving data of higher 
quality offers a complementary incen- 
tive.?° 


B 


EDP has another virtue. It will add 
to the flood of figures that already inun- 
dates the harassed tax administrator. 
This would seem to be a dubious con- 
tribution. And so it may prove to be. 
But we have a right to assume that in- 
telligent programming will skim off for 
the administrator only the small set of 
figures that bears precisely on his work, 
and bears more precisely than does the 
multitude of numbers available hitherto. 


9 Among others: an exemption listing such as that 
on the 1040A would be required on the 1040, plus a 
column for age. We have no systematic test of the 
adequacy of occupation reports on the 1040. Could 
data on color and nativity be adequate on a sample 
basis? How could exempt income families be re- 
ported—by requiring a pro forma tax filing, by some 
other economical procedure? 


10 By definition the Population Census cannot hope 
to derive income data superior in quality to IRS. 
The W-2 provides employer name and identification 
number—permitting a more accurate industry code 
than the housewife usually gives. Conceivably the 
W-2, in Census years, might include an occupation 
title as well. 
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(If we are not prepared to assume intel- 
ligent programming, EDP as a whole be- 
comes a hopeless business.) What that 
choice of figures should look like turns 
on a judgment as to what the main line 
of tax administration really is. 

We assume that the central task of the 
tax administrator is to maximize volun- 
tary compliance with the tax laws over 
the long run. His tools for doing so 
range from persuasive discussion with 
legislators who are working out new tax 
laws, and from the promulgation of 
equitable rules and decisions, to pro- 
grams for educating high school students 
in tax arithmetic. But probably the 
dominant, central method available to 
him will be the use of his enforcement 
staff for making desk audits and field 
investigations. If he puts that entire 
force into one area, one tax, he can 
maximize the return from that source— 
at the risk of letting compliance slide in 
fields with much larger dollar aggre- 
gates. He therefore must seek some 
level of across the board compliance, 
some maximizing of immediate dollar 
returns from agents’ salaries, and some 
action in areas where complaints, in- 
tuition, or specific situations urge special 
emphasis. EDP offers him some guide 
to this labyrinth of choice. He can make 
an intelligent disposition of forces in one 
pattern only if he knows what revenue 
is foregone by this choice. EDP makes 
it possible for him to have sufficiently 
prompt, sufficiently detailed measures of 


(a) what the distribution of the tax po- 
tential is—by tax and by geographic 
area; 

how the distribution of returns filed, 
and tax collected, compares with 


that potential. 


(b) 


It is standard procedure in many 
organizations to measure the potential 
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against which their effort is to be as- 
sessed. A soap company may test its 
sales effort in an area only after some 
judgment as to how much soap could be 
sold in that area. More complex organi- 
zations require a similar reference frame. 
The Strategic Air Command, for ex- 
ample, measures performance of the vari- 
ous SAC bases against specific numbers 
indicative of the job to be done, the in- 
stant capability required. The tax ad- 
ministrator falls somewhere between 
these two. His considerable advantage, 
however, is that potential is much more 
readily measured for his work. Let us 
consider some specific aspects. 

Number filing—Any significant vol- 
ume of nonfiling has a corrosive effect 
on voluntary tax compliance as well as 
on revenue. It is not surprising, there- 
fore, that many efforts have been made 
to test the amount of nonfiling. Per- 
haps the most obvious and most expen- 
sive method of doing so is to send trained 
revenue agents out to canvass a neighbor- 
hood, a list of persons engaged in an oc- 
cupation or line of business. There are 
few categories of personnel more diffi- 
cult to recruit, to keep on in the face of 
the many alternative (and more lucra- 
tive) opportunities. Even were they 
particularly good amateur Census agents 
—which requires demonstration— more 
revenue could be brought in were they 
to stick to the main work of auditing 
while other techniques were used to 
measure nonfiling. And, even more 
decisive, the very decision to send them 
out implies ignorance as to where any 
significant nonfiling exists—so that the 
use of their time even for such work 
may be inefficiently deployed. 

A more direct measure of non-filing 
may be sought if we think in terms of 
statistics sufficient for administrative de- 
cision. Such data, for business enter- 
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prise, would be provided by a compari- 
son between Census tabulations and IRS 
filing tabulations. At quinquennial in- 
tervals the Census of Business already 
provides us with a count of the number 
of businesses, by type and size, for the 
major sections of the nation and the 
individual states. It is, of course, well 
known that no Census information has 
been or will be disclosed to the Revenue 
Service. But the published volumes of 
the Census are available to the tax ad- 
ministrator, as to anyone else. A com- 
parison by revenue district of the num- 
ber filing with the agency and the 
number reported in the Census count 
gives the basis for measuring the varia- 
tion in percentage filing among the IRS 
districts. Such information should be 
highly informative for studying tax 
potential.” 

Such comparisons can be made now. 
But to tell the administrator what the 
ratios were three years back is hardly 
likely to elevate his spirits or command 
his interest. EDP makes possible a tabu- 
lation soon enough to have some bearing 
on current choice. Precise comparabil- 
ity between the sources is likewise nec- 
essary. The procedure outlined above 
(whereby Census begins from an IRS 
return file) provides this compara- 
bility.’” 

11 Jt is obvious, but perhaps worth iteration, that 
the variation in percentages would indicate differences 
worth further analysis by the tax agency, to see to 
what extent these filing differences reflected fac- 
tors other than intent not to file. They are a start- 
ing point for the administrator’s study, not a basis 


for immediate sharp interoffice memoranda or reallo- 
cation of agents. 


12 We assume that the procedure of choice would 
be for Census to tabulate for firms in the IRS file, to 
make a field canvass by area sampling that would 
permit an independent estimate of the total firms in 
business. A disproportionate expansion of that sample 
would permit estimates in greater area detail or with 
greater precision—the cost of which to the govern- 
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Income potential—There are more im- 
portant factors than outright nonfiling, 
however, so far as the major taxes are 
concerned. One may doubt, for ex- 
ample, whether as many as four small 
corporations in 100 fail to file income 
tax returns with the Internal Revenue 
Service. But more than 40 in 100 
understated their net income according 
to the IRS Audit Control Program for 
1949, the most recent year available. 
And the amount by which their net in- 
come was understated came to about 30 
per cent.'? 

The administrator’s problem with re- 
spect to income potential falls into two 
parts: (1) getting the facts; (2) doing 
something about them. Are taxpayers 
in one industry reporting only 60 per 
cent of their net income, whereas most 
other industries report over 80 per cent? 
Are taxpayers in one area of the country 
reporting far below the national aver- 
age? It is clear, for example, that the 
answers are not given by figures on yield 
per audit man year. One district office 
may properly show a much smaller re- 
turn per investigation than most others: 
—a low income farm area should have a 
lower potential than a high iacome ur- 
ban area. He, therefore, requires a 
measure of tax potential, e.g., by type 
of income by administrative area. We 
lack such data now, and while approxi- 
mations may be feasible at present they 


will be much more practicable under 
EDP. 





ment as a whole would be less than the use of reve- 
nue agents to provide such detail, particularly since it 
would not necessarily be consistent with the broader, 
more comprehensive measure. 


13 Cf. the data in Marius Farioletti, ‘‘ Some Income 
Adjustment Results from the 1949 Audit Control 
Program,” in Conference on Research in Income and 
Wealth, An Appraisal of the 1950 Census Income 
Data (1958), Tables 10. 11. 
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We take some examples with respect 
to personal income. (1) A tabulation 
of W-2s issued could give us wages paid 
to each geographic area, and a tabula- 
tion of wage totals as shown on the per- 
sonal income tax returns would give the 
wages declared. From these a measure 
of potential by area could be readily 
computed. (For this purpose no col- 
lation of individual returns is required 
nor particularly useful. We are dealing 
with over-all control data usable for 
over-all administrative evaluation.) (2) 
A similar comparison could be made be- 
tween dividends paid and reported divi- 
dends received, again by area. (3) The 


gross income from self-employment in 
individual lines of retail trade and serv- 
ice could be assessed by comparisons of 
income reported on the tax filings with 
the aggregate retail sales reported by the 
Census of Business. 

To provide realistic measures of poten- 


tial across the board, however, new data 
would have to be developed by the tax 
agency itself. Existing measures indi- 
cate that with respect to (1) above, the 
percentage of wages and salaries reported 
is very great, while the dollar total of 
omission for (2), dividends, is small. 
A major problem relates to business and 
professional income.'* For this purpose 
the available data on results of audit 
work are insufficient, since revenue 
agents sensibly concentrate on the re- 
turns that promise a maximum result 
rather than a representative sample. 
Even a full scale audit control program 
would not suffice to measure potential if 
portions of it related to different years: 


14 Estimates of tax return figures as a percentage of 
the Commerce Department over-all income estimates 
appear in Selma Goldsmith, “‘ The Relation of Census 
Income Distribution Statistics to Other Income Data ” 
in Conference on Research and Income and Wealth, 
ibid., p. 80. 
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to learn that 20 per cent of tax A was 
not paid in 1961, and 25 per cent of 
tax B was not paid in 1963 tells us very 
little. For there may be enough varia- 
tion in agent performance from year to 
year, and/or taxpayer reporting, so that 
if only we picked the same year for each 
tax, we would find that there was no 
real difference, or even the reverse pat- 
tern."© (By extension the longer the 
gap between periods, the better the 
chance that still further confusion will 
be introduced by variations in the busi- 
ness cycle, etc.) 

The urgency of an audit control pro- 
gram for the improvement of our cur- 
rent statistics on national product and 
related statistics has been urged by the 
Department of Commerce.’® This rec- 
ommendation reflects the fact that the 
most astute manipulation of existing 
data still does not give a sufficient total 
for income, and a significant adjustment 
must therefore be made to customary 
statistical data to compensate. The tax 
administrator requires similar informa- 
tion. He must have it both more up- 
to-date and more precise than that 
needed by the statistician, so that for 
the first time EDP offers the speed po- 
tential and flexibility for providing such 
tabulations. Greater precision may flow 
from a fuller consideration of audit pro- 
cedure.** 

15 The problem of variation through time is dis- 
cussed with respect to one industry in the writer’s 
“Entrepreneurial Income,” in Conference on Research 
in Income and Wealth, A Critique of the United 


States Income and Product Accounts (1958), pp. 
482-84. 


16 Office of Business Economics, U. S. Income and 
Output (1958), p. 105. 


17 Computation of data from Farioletti, op. cit., 
shows that the random audit added about 30 per cent 
to net income of small corporations—but only 20 per 
cent to noncorporate business. A closer look at the 
noncorporate detail shows, e.g., a 36.7 per cent in- 
crease for hotels, but only an 8.9 per cent rise for 
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It would be a bold man who con- 
cluded that once armed with such 
knowledge, the administrator of any 
tax agency could damn the torpedoes 
and order full speed ahead. We assert 
merely that he must have a knowledge 
of potential to know where his agency 
is and where it is headed. One might 
even offer the faint hope that with such 
factual information, he will now and 
then be in a better position to meet 
pressures to go this way or that. The 


limitations given him by the tradition 
of his organization, by outside pressures, 
are not enormously different from those 
that are set for the design of public 
multi-purpose water projects, or from 





barber and beauty shops; a 21.0 per cent for real 
estate, but only 7.1 per cent for insurance agents. 
We find that these did not represent differences in 
taxpayer performance—but reflected instead variations 
in the volume and type of records available for the 
agent to make a judgment. If we assume that within 
the broad group of services, the same ratio main- 
tained as for hotels; within finance, that for real 
estate; and so on for other major groups, we would 
estimate a further gain of 10 per cent. The implied 
total of 30 per cent increase for noncorporate busi- 
ness is then about the same as that for small cor- 
porations. 
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the capacity limitations set upon a 
multi-product firm. The use of EDP 
to solve with some speed linear pro- 
gramming problems in these areas gives 
some hope of parallel application in tax 
administration.*® 

I should be less than candid if I gave 
the impression that all these good things 
must wait for the full flowering of elec- 
tronic data processing in the revenue 
service. They do not. Some are quite 
speculative suggestions that can be as- 
sessed without referring to EDP—al- 
though their full gains would be reaped 
only under such a system. Other sug- 
gestions could be initiated once there 
were agreement on their advantage for 
policy decision. It may have been use- 
ful to speculate on the continuum of 
advance we seek, in order to stimulate 
such study and present action. 


18 The efflorescence of work in linear programing 
in recent years, and such specific studies as those by 
Cooper and Charnes on petroleum production, Eck- 
stein on water policy, Danzig on air force readiness 
demonstrates that systematic programs can be de 
veloped for the most unlikely programs. 


DISCUSSION NOTES 


Comments here fell broadly into two 
categories: 


1. The utility of audit control, and 

2. The problems of data recording 
created by the incorporation of 
broad statistical aims. 


The proponents of random sample 
auditing again elaborated on the way 
EDP could help. The joint tabulation 
of tax and other statistical data could 
be used to develop geographic and in- 
come brackets distributions covering the 
incidence of nonfiling, nonreporting of 


income and excessive exemptions and de- 
ductions. With this information avail- 
able the administrator is better able to 
decide whether, in a given area, to aim 
his enforcement activities at broader 
compliance with the law or to stress in- 
dividual assessment yield. He would 
have a better idea of the financial impact 
of his choice and could test that idea 
against actual results soon after the step 
was taken. Criticism was again directed 
against the corrosive effect of “ average ” 
deduction statistics on the tax base. 
Many criticized the policy of introduc- 
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ing equity into the tax law via “ hon- 
esty ” deductions because it put a pre- 
mium on “ chiseling ” and otherwise left 
equity decisions in the hands of the ad- 
ministrator. 

Next, the discussion developed the 
idea that there was a wealth of data 
available on forms and papers filed with 
the IRS. The adoption of EDP methods 
held promise of greater returns in such 
areas as: 


1. Population statistics. 

2. Business census and statistics. 

3. Gross national product and na- 
tional income figures. 

4. Better exchanges of data between 
state and federal levels of govern- 
mental units. 


The problem of what information was 
to be recorded was seen as a question of 
weighing such factors as: 


1. The need for simplicity in volume 


data handling operations, 

2. The necessity of broader planning 
if ancillary statistical benefits are 
to accrue, and 
Computer speed and hardware 
limitations. 


Finally, some mention was made of 
the possibility of making IRS data, edited 
to preserve anonymity, available to in- 
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dustry and research organizations. The 
group was informed that legislation had 
been introduced in the Congress which 
would permit IRS to perform some 
limited service functions in this area. 

In shifting to a consideration of the 
statistical possibilities offered by the 
Master File and EDP techniques, there 
was a strong suggestion that “ research 
programs ” be included within the “ op- 
erating programs” to be developed. 
Since many of the research activities 
would be working with statistically 
sound samples rather than the whole uni- 
verse, apparently time allocations would 
be no problem. At best, only 10-15 per 
cent of the computer time would be 
necessary to work on the statistical con- 
siderations raised in the paper. Further, 
with legislation pending to allow an ex- 
change of data between the government 
and private enterprise, many of the sta- 
tistical manipulations envisioned by the 
paper could be handled by research teams 
in private business and universities. Ap- 
parently the only major unresolved ques- 
tion centered around the appropriate 
nature of the input into the Master File: 
Will it contain the kinds of data needed 
for the statistical work to be done? The 
question was not resolved. 





TAX AUDITS—THE SPECIAL PURPOSE 
AUDITOR MEETS EDP 
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|S etd the tax auditor (and others like 

him) reacts in the face of EDP can 
have a lot more to do with the future of 
business electronics than you might at 
first expect. In part, this can come 
about because the tax auditor shares cer- 
tain problems with all auditors. It can 
also come about, however, because the 
aims and the techniques of EDP men 
can easily run counter to the special 
needs and wants of tax and other 
** special purpose auditors ”—unless steps 
are taken to make sure this is not the 
case. 

An understanding of the nature of 
the potential problems and an explora- 
tion of potential solutions are impor- 
tant. It is my present purpose to ex- 
plore these topics, discussing the future 
as it appears to me. 


The Special Purpose Auditor 


The tax auditor, I think we can 
agree, is the government official who has 
been assigned the responsibility for deter- 
mining that the financial data (net in- 
come, sales, payroll) which form the 
basis for the self-assessment of taxes 
have been properly established and re- 
ported. As such, he falls into that cate- 
gory of auditors which, for purposes of 
this paper, I should like to describe as 
“ special purpose.” This characteristic 
obviously has some critical importance 
in my speculation about the problem. I 


* The author is a partner of Price Waterhouse & 
Co. 


should like to indicate why this seems to 
be so. 

Auditors can quite easily be made to 
fall into two broad categories—general 
purpose and special purpose—with quite 
different objectives and working habits. 
Military contract auditors seem to fall 
into either or both classes, depending 
upon the nature of their relationship 
with a particular contractor. 

In one category is the general purpose 
auditor—the independent CPA (and 
often the internal auditor as well). The 
CPA typically is engaged to make an 
examination of the financial statements 
of the company as an entity and to ren- 
der his opinion on their fairness to stock- 
holders and others. This broad orienta- 
tion is directly reflected in his approach. 
He is concerned with the company as a 
whole; he relies extensively on the com- 
pany’s own system of internal control, 
reviewing, testing and recommending 
improvements in procedural and mana- 
gerial controls; even when he turns his 
attention to individual accounts he is 
constantly plumbing the system of con- 
trol and making extensive use of infor- 
mation learned in one part of his work 
to cross check against related informa- 
tion obtained in another; he typically 
has free “‘ access” to the plans, policies 
and decisions of management; he is often 
on the company’s premises as events 
take place which are difficult to recon- 
struct and thus can test procedures and 
check situations (e.g., inventories) as 
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the events occur. His approaches, in 
short, are varied and broad, looking at 
control and the company as a whole. 

Special purpose auditors, the second 
category, normally have different char- 
acteristics and different needs. Tax and 
other regulatory auditors, I believe, 
would fall into this category. They 
usually have most of these characteristics 
in common: 


1. They have a limited purpose—to de- 
termine compliance with some income 
tax, payroll tax, sales tax, FTC, wages 
and hours or other type of law or 
regulation. 

They have a limited interest. Their 
audit is concerned with the procedures, 
documents, reports, pertaining to a 
limited area. 

They will usually accept only cer- 
tain kinds of evidence of compliance. 
They place great emphasis on the 
written, often the legally admissible 
document. There is relatively little 
reliance on over-all corporate proce- 
dures and controls and often even of 
procedures in the particular area of 
their interest. 

They have the legal authority to re- 
quire what they feel they need, and 
often what they want as well. 


That there is a difference is, I believe, 
quite clear. Perhaps it can be stated in 
this way. The general purpose auditor 
—because of his aims and his methods— 
is procedure or control oriented; the spe- 
cial purpose auditor—because of his pres- 
ent aims and methods—is essentially 
document oriented. 


The Question 


The question, or the potential point 
of conflict under EDP, can now be es- 


tablished. If, as now seems probable 
(other legal requirements permitting), 
documentation may be reduced or in its 
present form often disappear, can the 
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special purpose auditor accomplish his 
aims? Will he shift his methods or his 
concepts of evidence to the extent neces- 
sary or will he insist upon what may 
well be his legal rights? Will he be able 
to do what most general purpose auditors 
now believe they can learn to do—rely 
much more heavily than heretofore on 
systems which control the origination 
and flow of data and much less heavily 
on documentary evidence? Or will he 
feel he has to insist upon the document? 
Will he “ to fill his needs ” thus materi- 
ally affect the direction and the growth 
of EDP? 


Points of View 


This paper proceeds from the assump- 
tion that there is little point in talking 
about answers to these questions in terms 
of the problems which exist today. Most 
of these problems, because EDP is in its 
infancy, are not really very difficult; in 
fact, so far as I know all have been 
rather easily solved. Thus, to have 
value, the ideas expressed must be pre- 
dictive and speculative—aimed at a tar- 
get lying some five or ten years ahead. 

This paper also reflects my belief that 
the initial incidence of problems relat- 
ing to electronic tax records and tax au- 
dits will fall almost entirely in large- 
and medium-sized companies which have 
their own EDP equipment. The prob- 
lems will be found and have to be worked 
out in these companies (1) because gen- 
erally speaking, it is the larger companies 
that are further advanced in their elec- 
tronic work and (2) because alterna- 
tive methods of audit, which might be 
considered where advanced EDP meth- 
ods are employed, may be more difficult 
to find and to use because of the com- 
panies’ size. Similar problems will I be- 
lieve, be encountered only occasionally 
in smaller business at the outset, al- 
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though probably increasingly as the years 
go by. However, I would suspect that 
by that time both policies and practices 
would, for the most part, have been 
pretty well worked out. The same situ- 
ation should also prevail with respect to 
the independent EDP centers serving 
many companies. The problems should 
be less acute, at least for some years to 
come, because generally the most ad- 
vanced and far-reaching techniques will 
be employed only when companies have 
their own equipment. 

Thus, the comments are predictive and 
speculative with a large/medium-sized, 
own-equipment point of view. 


Assumptions About the Future of EDP 


Before attempting to deal directly 
with the problems of special purpose au- 
dits under EDP, I must also state some 
assumptions, directions and trends (rep- 
resenting my beliefs) about the future 


of EDP. I have assumed the following 
on the basis of looking ahead some for 
the next decade: 


1. In many companies most of the cler- 
ical procedures of major concern to 
tax and other regulatory authorities 
will be handled on EDP equipment. 
This is not to say that all the major 
clerical work of the company will be 
performed on EDP equipment—-since 
many (production scheduling and con- 
trol procedures, for example) may 
still not. It does look, however, as 
if those of greatest interest to tax and 
other authorities may well be: 

Almost surely on EDP— 
payroll 
billing and sales analysis 
inventories 
materials and supplies 
accounts payable 
profit and loss analyses and costs 
Less surely, but probably on EDP— 
accounts receivable 


fixed assets and reserves 
general ledger 


Much of the information which is 
now originated on, recorded on, and/or 
processed into tangible, visible docu- 
ments may, in the future, be han- 
dled in intangible, invisible form. 

One major change, for example, 
may drastically alter the manner in 
which data are originated. Exter- 
nally originated data—principally ven- 
dors’ invoices and purchase orders— 
will probably be largely the same. So 
too would some internally originated 
documents and reports, e.g., expense 
accounts, capital authorizations, 
checks. But much of the internally 
generated data would be different. 
Where we are now used to seeing data 
recorded in a hand-written form, we 
may quite easily find an original re- 
cording in electronic or some other 
machine processable form—with no 
accompanying document. It is quite 
easy to believe, for example, that re- 
cordings on tape from special slugs, 
from key-driven devices, or from re- 
cording instruments which are part of 
an industrial control system, may at 
some time in the future be the basis 
for originating a major portion of the 
information to be processed. In short, 
the visible, signed, authorized reports 
of. hours, material issues, shipments, 
etc., on which both the company and 
the special purpose auditor now rely 
may on many occasions vanish from 
the scene. 

A second change—the location of 
data—will occur with improvements 
in communications technology. As 
communications devices become faster 
and cheaper, increasingly greater a- 
mounts of all kinds of corporate data 
will be originated at many outlying 
points, be transmitted to a central 
point by wire or microwave, be proc- 
essed electronically, with the infor- 
mation being returned (in summary, in 
detail, or perhaps not at all) to its 
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point of origin. Quite probably, the 
originating documents, if they exist, 
will increasingly be retained at the 
outlying points. 

Third, output documents may be 
limited if we look for them in “ hard 
copy ” form; electronic copies will be 
their substitute. The more one works 
with EDP, for example, the more one 
sees that most of the records which 
a company keeps in visibile, paper 
form need not actually be kept in 
that manner for the proper conduct 
of the business. Retention of records 
in electronic form would serve just 
as well, with “ hard copy ” being pre- 
pared only on request or when the 
machine itself determined, by apply- 
ing certain criteria, that the informa- 
tion it contained was wrong. To cite 
a simple illustration, the file of sales 
invoices could easily, at some time 
in the future, serve its purpose if re- 
tained only in electronic form; paper 
copies of invoices would be unnec- 
essary for internal use. It is quite 
probable, too, when “ hard copy ” was 
required that even it might appear in 
rather transient form, if it were, for 
example, merely displayed upon a 
screen or tube for the period of time 
in which it was in use. 

Finally, it seems probable that in 
many cases the transaction registers, 
the journals and the lists of items 
which are characteristic of most of 
our present machine processes, may 
diminish in number and in size as 
machine systems are developed which 
enable businesses to post directly to 
accounts, without first sorting and 
summarizing the individual items in- 
volved. Transaction lists may exist, 
probably in electronic form, but they 
may more frequently not be organized 
by account number, by branch or by 
any of the other ways in which we are 
accustomed to find them. 
Corporations will develop new inter- 
nal control systems, in order to pro- 
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tect the integrity and accuracy of 
their records, which do not rely upon 
visible, tangible documents. They 
will, instead, be directed toward the 
protection and the control of what 
might be described as a “stream of 
data in electronic form.” This new 
system of internal control will prove 
adequate for corporate officials and for 
the needs of independent certified 
public accountants as well. 


These are rather basic and far-reaching 
assumptions. Perhaps it is wrong to be- 
lieve that they will be accomplished to a 
marked degree in the decade ahead. 
They do almost certainly, however, in- 
dicate the direction which (the law will- 
ing) is going to be taken and the prob- 
lems which are going to have to be 
solved. Thus, assuming too great a 
speed of accomplishment really has only 
the disadvantage of advancing the date 
at which solutions will have to be found. 


The Essential Problem 
and Its Solution 


The essential problem then, to re- 
state what I have tried to say, is for the 
tax auditor and others like him to find 
some way which will enable him to 
carry out his limited purpose audit effi- 
ciently without the present extensive re- 
liance on documents, lists, registers and 
the present-day “ hard copy ” forms. 

The essential solution which would 
best enable EDP to grow in a natural, 
“uninhibited ” manner would, it seems 
to me, be: 


1. For special purpose auditors, by con- 
solidation, mutual reliance and other 
means, to make their purpose broad 
enough so they can audit as general 
purpose auditors would. 

For them also to learn how effec- 
tively to audit what can be called the 
“stream of data in electronic form ” 





No. 3] 


—through training, through selection 
and experimentation with the audit of 
records in electronic form. 


I should like to use the remainder of this 
paper to discuss what I believe can be 
done. 


BROADENING SPECIAL PURPOSE AUDITS 


Three methods seem most promising 
for permitting the special purpose audit 
to be broadened or incorporated into a 
general purpose audit. They are: 


1. To consolidate the special purpose au- 
dits of many or all tax authorities and 
possibly other special examiners as 
well. 

To make the provisions of tax laws 
as similar as possible, so that individual 
tax auditors can rely even more heav- 
ily on the work done by other tax 
auditors than is the case at present. 
To continue or perhaps to increase the 
reliance placed on independent CPAs 
to provide special information found 
necessary during an audit. 


A discussion of each of these ap- 
proaches follows: 


Consolidating Special 
Purpose Audits 


Consolidating the audits of many if 
not all tax authorities and other regula- 
tory examiners to make their purpose 
more broad is one approach—substitut- 
ing, in other words, an audit on behalf 
of all states or on behalf of the federal 
government and states, or on behalf of 
all tax and regulatory authorities for the 
highly specialized examinations now con- 
ducted by each. This approach could, 
in short order, turn the limited audit 
into one whose purpose was broad. It 
would be broad enough, in fact, to jus- 
tify an increase in time which would en- 
able the tax auditors to become ac- 
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quainted with the company’s procedures 
as a whole. This would enable them, in 
turn, to place a far greater degree of 
reliance on procedures and controls and 
thereby to limit their reliance on the in- 
dividual document. It would enable 
them also to accept these documents and 
the evidences of their creditability in 
electronic form. It would enable them 
to use their knowledge of the operations 
as a whole to supplement or substitute 
for their concern with the individual 
item. Finally it would enable them to 
do more “ current auditing ”—auditing 
when the transactions are initially being 
run and documents are initially being 
created—which in many cases will be 
the best time of all. 

Only rarely will these things be pos- 
sible unless purpose is broadened through 
the consolidation of audits. 


Making Provisions of Tax Laws the Same 


Extending the present trend toward 
conforming the provisions of federal 
and state laws or of state laws alone so 
that even if audits are not consolidated, 
at least each can start where the “ most 
interested ” leaves off, is the second 


approach. If the “most interested ” 
(which might be auditors representing 
one state or a group of states) can spend 
the time to audit in the manner described 
in the section above, he can reduce the 
reliance on the individual document to 
the extent that is necessary for the spe- - 
cial purposes of the remaining auditors. 
These requirements of the remaining 
auditors then could be sharply reduced, 
perhaps to the checking of allocations, if 
the “ most interested” could give the 
others reasonable assurance that results 
would be fair and correct. 

Clearly, if laws do not conform within 
reasonably narrow limits, ideas of this 
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kind would work only with extreme 
difficulty, if at all. 


Reliance on Independent CPAs for 
Assistance in Connection 
with the Tax Audit 


Reliance on independent CPAs to pro- 
vide special information found necessary 
during the tax audit—on current or ex- 
panded lines—is the third approach. 

At present it is not uncommon for in- 
dependent CPAs, at their client’s request, 
to cooperate with tax auditors. This 
cooperation, while it varies in scope and 
degree, usually is concerned (1) with 
providing information about accounting 
policies and (2) with the preparation of 
financial analyses of various types. The 
CPA obviously does not make the audit 
for the tax examiner; he does, instead, in 
essence make his knowledge of the com- 
pany’s records and procedures available 
in the form of factual analyses of re- 
corded data. 

It is almost certain that this coopera- 
will continue with EDP; it is logical, in 
fact, to assume that the area and degree 
of cooperation might expand—with, of 
‘course, the taxpayer’s knowledge and 
consent—because of the new data proc- 
essing methods. 

The “ general purpose ” strengths of 
the independent CPA’s examination 
would thus be used to assist those of the 
special purpose auditor in his work. 


General Comments 


It is clear that each of these approaches 
will require changes in the tax examiner’s 
conduct of his work. None of the sug- 
gested approaches is technically unat- 
tainable or even particularly difficult 
from that point of view. The first two, 
however, have important, practical, dif- 
ficult, political, human aspects to them 
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which cannot be ignored. They may 
also involve matters of tax policy as well 
—but that is the province of others, not 
of me. 

The pessimist would say that I am 
dreaming; the optimist would say that 
to get ready is what the next ten years 
are for. What the realist would, or 
should, say is still to be determined. 

But, to repeat what I have already 
said—if the special purpose auditor 
wishes to stick by his established, usually 
legal rights, he can force business to 
produce, process and retain almost all of 
the present documents, lists and forms 
even where there is no need to retain 
these for other purposes. This almost 
certainly will place sharp (and otherwise 
unnecessary) restrictions on the progress 
of business EDP. My feeling is that 
special, like general purpose auditors, 
will not wish this to be the case. He 
thus will find some acceptable way (1) 
to broaden his approach and (2) to ac- 
complish his second task—learning to 
audit EDP. 


LEARNING TO AUDIT EDP 


If the tax auditor of the future de- 
cides to enforce his right to documents, 
lists, forms, etc., he may—much as he 
does now—ignore the existence of tabu- 
lating equipment as well as EDP. If, 
however, he chooses to follow the other 
route and conduct on his own or on 
some joint behalf an audit of advanced 
EDP, he has a great deal to learn—just 
as does the CPA. 

There are certain things which the tax 
auditor—or perhaps a rather special 
group of them—can profitably do. 


1. They can select, or if necessary hire, 
an adequate number of people who 
can learn to understand the concepts 
and principles and techniques of EDP 
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and to apply them in their audit work. 
They can acquaint these men with 
EDP techniques from both the pro- 
cedural and the machine point of 
view—so that they will understand 
not only the processing of informa- 
tion within the EDP machine itself 
but techniques of data origination, 
data transmission, data control and 
data reporting as well. To the ex- 
tent practical, they can provide this 
knowledge from the “ company point 
of view,” so they can begin to find 
out whether and how data can be 
controlled to produce honest and ac- 
curate results. 

They can set out deliberately to work 

with EDP in auditing real or simu- 

lated situations. They can, for ex- 
ample, 

a. Avoid “ leap-frogging ” or “ aud- 
iting around” EDP systems, re- 
sisting the temptation of assuming 
that, if the input to the system 
is adequately reviewed and con- 
trolled and the output can be 
checked back to source documents, 
then what went on within the 
machine system can be safely ig- 
nored. 

See what would happen if input 
data were originated in nonvisible 
form and if final documents were 
not normally printed out but 
rather were retained in some type 
of electronic form. Try to de- 
velop some guidelines which busi- 
ness can use as to documents 
which it will not be possible to 
eliminate. 

Change the timing of audits to see 
what can be accomplished by 
current or interim audits rather 
than by examinations conducted 
many months after the fact. 
Develop methods for testing the 
accuracy and reliability of EDP 
systems by creating test problems 
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with known answers which can be 
passed through EDP systems to 
check their performance. 

Develop techniques by which the 
EDP system can be used to audit 
itself—first to test its own arith- 
metical and computational accu- 
racy, but subsequently to select 
items for examination as well. In 
other words, they can convert the 
idea and techniques of “ manage- 
ment by exception” to permit 
“auditing by exception” as well. 
They can develop standards and 
criteria of normalcy (or suspi- 
cion), state them in numerical 
terms, use EDP programs to screen 
and evaluate transactions and re- 
sults, identify those which violate 
the pattern and select them for 
They can, 
in short, apply the same types of 
criteria and analytical techniques 
which the auditor himself would 
normally use—but instead have 
the machine do this initially with 
data and criteria which are in 
machine sensible form. 


further investigation. 


To learn and to prepare for the fu- 
ture, these approaches must be applied. 
When stated as they are above, they 


seem deceptively simple. But good 
people are hard to find and train. Good 
ideas are hard to develop and use. On 
the other hand, is is equally true that as 
good people are trained and good ideas 
are applied, new opportunities appear, 
tests become more complex and compre- 
hensive and electronic audits become 
more selective and more fruitful. 

To start five or ten years hence would, 
it seems to me, be a mistake. Audit 
techniques should be developing at least 
as rapidly as the problems they are de- 
signed to solve. The time to start is, at 
the latest, now. 
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CONCLUSION 


This, then, would seem to be the pres- 
ent and the prospect. Special purpose 
auditors (with the tax examiner as one 
of the most important and the most nu- 
merous) may expect to have a uniquely 
difficult task in the future if their pres- 
ent standby—the document—follows 
its presently indicated course. They can 
probably prevent their problems by in- 
sisting that documents, registers, lists 
and forms be produced in substantially 


DISCUSSION 


Most of the group felt that for pur- 
poses of ordinary tax audits administra- 
tors were vested with sufficient discre- 
tion so that they could rely on an auto- 
mated system, if they were convinced it 
was sound. The suggestions offered by 
the paper on how the auditor can go 
about convincing himself were discussed 
and quite generally accepted. The 
“ flow ” aspect of automated accounting 
came in for more thorough examination. 
This phenomenon called for more timely 
examinations of procedures employed by 
the taxpayer population. This would be 
true for both the “ procedure ” and “ in- 
put” aspects of a given system, but 
for different reasons. Procedures would 
have to be subject to timely checks be- 
cause they change and are often difficult 
to recreate and comprehend at a later 
date. The input process would have to 
be frequently checked to see that, given 
an appropriate processing procedure, the 
right data was going in. 

An objection was made that all this 
might not be necessary since most con- 
troversies centered around general ledger 
items (inventory evaluations, deferrals, 
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their present manner. Since this may 
sharply alter or restrict progress in EDP, 
it seems logical to hope that special pur- 
pose auditors will not require this course 
of action except as a last resort. 

Fortunately, acceptable alternatives do 
seem to be available. They may, how- 
ever, require some major administrative 
and organizational changes and some 
substantially new audit approaches as 
well. The job ahead is big enough to 
make it desirable to make a strong start 
upon it as soon as possible. 


NOTES 


and so forth). In rebuttal, it was sug- 
gested that to neglect the procedures 
which go to produce these principal 
items would be a mistake. Differ- 
ences in tax versus financial accounting 
were criticized as complicating matters. 
However, these differences were de- 
fended on policy grounds and rein- 
forced the idea that to be able to explore 
underlying procedures was even more 
vital. 

Matters of substantive law appeared 
to pose the greatest problems. Doubt 
was raised whether it would be possible, 
legally, to force an audit of a company’s 
procedures before the tax liability was 
determined. Would this make “ timely ” 
audits impossible? In addition, docu- 
ment retention laws would have to be 
re-examined and revised. But what was 
regarded as clearly the greatest problem 
was the possible impact of lack of “ hard 
copy ” records on tax litigation and tax 
fraud prosecutions. EDP media records 
often are thought to be contrary to the 
best evidence and hearsay rules. This 
and general judicial reliance on “ signa- 
tures” were conceded to be grave im- 
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pediments to progress in the whole field. 

Thus, as EDP equipment takes over 
more and more of the paper handling 
and information processing in business, 
the auditor (both the independent pub- 
lic auditor and the special tax auditor) 
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must learn to work with less and less 
documentation. This’ can be accom- 
plished by determining the reliability of 
the system and of the input data so that 
the output will be acceptable without 
“hard ” documentation. 





THE IMPACT OF ELECTRONIC DATA PROCESSING 
ON ADMINISTRATIVE ORGANIZATIONS 


CHADWICK J. 


We are just beginning a period that is 
suggesting to us new ways of construct- 
ing systems and new ways of making de- 
cisions in organizations. This is, in turn, 
suggesting new requirements in computer 
design, and perhaps new requirements in 
organization design. (p. 95) 


Earlier distinctions between “ data proc- 
jessing,” primarily in business, and “ sci- 
entific computation ” for engineering and 
research, are being replaced to a consider- 
able extent by a “ systems ” point of view 
toward most areas of application. (p. 81) 


. .. we may find that man-machine-com- 
puter systems will handle some aspects of 
business in ways with which systems with- 
out computers, or businesses which have 
failed to program the proper functions, 
will find it difficult to compete. (p. 80) 


. the tendency is for managers to con- 
sider the data-processing facility as an 
afterthought, if at all, rather than as an 
integral part of operations. (p. 205) 


Resistance to change exists as a universal 
phenomenon in organizations, and its pres- 
ence is felt strongly in every phase of in- 
formation technology. (p. 208) 


The computer may turn out to be more 
competitive, economically, with scientists 
than with executives; and more competi- 
tive with executives than with clerks. 
(p. 65) 


The computer and associated technology 
will make its greatest contribution not 
through a direct attempt of application 


* The author is Assistant Professor of Industrial 
Management at Massachusetts Institute of Tech- 
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as such, but by stimulating the analysis of 
systems by which companies are oper- 
ated. This, for many companies, means 
breaking down traditional organization 
curtains and a no-holds-barred pursuit of 
problems. (p. 166) 


The management function will undergo 
profound changes or mutations, most of 
them in the direction of increasing the 
personal requirements of the manager. 
(p. 212) 


. middle management may find it nec- 
essary to become quite highly profession- 
alized with a resultant fluid interchange 
between line and staff positions. ... It 
becomes tempting to suggest that the ulti- 
mate outcome will be professionalization 
at top-management levels, a movement 
which might be compared to that of the 
earlier owner-managers to today’s salaried 


(p. 86) 


On balance... the pressures on top man- 
agers are likely to increase, since their ac- 
tions will be subject to a more detailed 
check than ever before. (p. 19) 


executives. 


The important training problem of years 
to come will not be training young people 
prior to their entry into occupational 
roles, but helping people in the middle of 
their careers, as the body of knowledge 
grows generally and in the area of their 
speciality. (p. 34) 


“information technology ” will be a 
force for centralization of decision mak- 
ing, along with an expanded staff at the 
top levels and fewer jobs, with more highly 
programmed content, at lower levels in 


nology. the management hierarchy. 
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. . . an important dimension of informa- 
tion technology is the ability to collapse 
the planning period which has been tradi- 
tionally accepted in business as inevitable. 
(p. 158) 

. the language of organization which 
we have been using for years has become 
obsolete. In particular, the term staff no 
longer has any precise content.’ (p. 102) 


— quotations are all taken from 

the proceedings of a seminar on man- 
agement organization and the computer 
held in 1959 under the auspices of the 
University of Chicago Business School.” 
They represent in concrete and some- 
times dramatic terms the best guesses of 
a number of experts in computer tech- 
nology as to what will happen in the 
business world when new developments 
in the techniques of information process- 
ing have had time to run their course. 
In spite of the multifarious differences 
between typical business organizations 
and the type of government bureau that 
administers the tax laws, there are also 
some similarities that make it possible 
for tax administrators to learn from the 
experience of business. Quite beyond 
any question of similarities, the forces 
generated in society by any historical 
process of the magnitude reflected in the 
above quotations cannot help but have 
an impact on all phases of our national 
life, including the work of public agen- 
cies. 

This paper is directed to the task of 
exploring and interpreting the above 
and other prognostications. In doing so, 
we will take for granted the picture of 
information technology implicit in the 
above quotations and dwell upon the 


1 George P. Shultz and Thomas L. Whisler, eds., 
Management Organization and the Computer, Free 
Press, 1960. 


2 Thid. 
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organizational factors that will interact 
with the new technology to produce the 
organizations of the future. The theory 
of organization to be drawn upon is a 
synthesis of much recent research in the 
behavioral sciences,® which is now find- 
ing acceptance in the newer textbooks 
on management. 


The Organization as a Task 
Oriented Social System 


The bulk of the current literature on 
computer applications focuses on the 
tasks to which the computer can be ap- 
plied. This may consist of surveys of 
how the job is done or analyses of how it 
can be done better. This focus is also 
evident in the papers presented at this 
conference. Sometimes, but not typi- 
cally, the discussion is carried as far as 
the human problem of using the new 
technology to get the task done. 

The “ how to do it ” focus is dictated 


of course by the mutual interest of both 
the writers and the readers of this liter- 


ature. Most of them work in organi- 
zations and on just such tasks as are 
described. A large portion of work in 
this field is necessarily done by people 
with a thorough knowledge of com- 
puters and programming techniques. 
Other writing may rest instead or as 
well on an expert knowledge of the field 
to which the computer application is 
being made. As more and more appli- 
cations take place, however, there has 
occurred a greater realization that char- 
acteristics of the organization as a so- 
cial system are exceedingly important 
determinants of the outcome. These 
factors arise from the “ human nature ” 

3 The main outlines of this synthesis may be found 
in James G. March and Herbert A. Simon, Organiza- 
tions, Wiley 1958, and Albert H. Rubinstein and 


Chadwick J. Haberstroh, eds., Some Theories of Or- 
ganization, Irwin-Dorsey, 1960. 
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of the individual members of the organ- 
ization and also from its “ organization 
nature ” as a system of action. 

It is not hard to concede the existence 
of these factors, nor even to go further 
and recognize that they govern the 
choice of tasks and the application of 
the technology. One can accept these 
points and then ignore them by relying 
on the magnificent degree of flexibility 
for which the human being and organ- 
izations of human beings are well known. 
But if people and organizations are 
adaptable, they are also rigid. If change 
and new patterns can be imposed, they 
can also be resisted. Successful organ- 
izational design is not likely to be 
achieved by the same techniques used in 
designing a machine or in programming 
a computer. Rather, it requires some 
degree of recognition of the fundamen- 
tal laws that govern such systems. 
Nevertheless, many designers in the 
scientific management movement in- 
sisted on treating people like machines, 
and many designers of the electronic 
computer school are undoubtedly try- 
ing to program them like computers. 
The result then and now is a limited 
degree of success and an enormous degree 
of waste. 


Task and Technology 


Our first problem is to explore the 
meaning of the new information tech- 
nology itself for the organization and its 


members. To do this, we will need three 
levels of concept. We need at the first 
level the idea of the objective possibili- 
ties for action. This we must distin- 
guish from the second level, the present 
state of the art, society’s knowledge of 
the techniques for action, which we will 
label technology. The computer ex- 
perts assure us that contemporary de- 
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velopments have extended objective pos- 
sibilities well into the domain of what 
used to be pure fantasy and well beyond 
the present state of technology. An ac- 
ceptance of this point has been a great 
stimulus to research in computer hard- 
ware, programming technology and sys- 
tems analysis. It is hard to say whether 
society will ever close the gap between 
its established technological ability and 
what is believed by experts to be pos- 
sible. It is equally hard to say that 
technology has not already outstripped 
the general public’s perception of the 
possibilities for action. 

The distinction between the state of 
the art and public appreciation thereof 
brings us to the third level concept and 
the most important for the remainder 
of this analysis. This is the task model 
of a particular organization, one of the 
systemic characteristics that influence 
organizational behavior. The task model 
is the organization members’ shared per- 
ception of what the task is and how it 
should be accomplished. A given task 
model may incorporate the latest tech- 
nology or it may be quite archaic. In 
any concrete case, it is almost inevitable 
that at least some elements of the task 
model will lag appreciably behind the 
best available technology. Nevertheless, 
the most important influence on any 
organization task model is the state of 
technology and the research process in 
society as a whole. The problem of in- 
novation into specific organizations is a 
secondary consideration. This is even 
true in fields where technology is chang- 
ing rapidly and substantially. 

Technological advance is never limited 
to one field; an advance in one area gen- 
erates needs and ideas that inspire work 
in other fields. Just as advances in 
computer hardware stimulated the de- 
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velopment of programming techniques 
not dreamed of by the computer’s in- 
ventors, so the development of the whole 
field of information technology is stimu- 
lating applications to organizational 
problems, most notably in systems analy- 
sis and simulation. We must not, how- 
ever, make the mistake of regarding the 
computer as the only impetus to change 
in organizational techniques. Consider- 
ation of the psychological factors inher- 
ent in work relationships has inspired 
such innovations as job enlargement, 
participative management, profit shar- 
ing, group incentives, Scanlon plan, em- 
ployee centered supervision, etc. The 


growth of organizations in recent times 
to their present enormous sizes has gener- 
ated another group of techniques de- 
signed to achieve decentralization and 
control. These and other organizational 
developments interact with develop- 
ments in information technology and 


with developments in all other fields to 
create opportunities for innovation and 
oftentimes considerable economic and 
social pressure to do so. 

If research does not automatically re- 
sult in innovation, it would be well to 
mention right at the start two perfectly 
rational factors that preclude this. The 
first is the organization’s commitment 
to sunk costs. It takes time, effort, and 
resources to build a new technology into 
an organization. This is quite obvious 
when the technology is incorporated into 
machinery or buildings. Present ma- 
chinery at scrap value may give service 
at lower cost than new and superior 
machinery that would have to be bought 
at manufacturers’ list prices. Or a fore- 
cast of further technological change may 
prevent any adoption of intermediate 
forms of technology. These same con- 
siderations apply equally well to aspects 
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of the task model that are not incorpo- 
rated into physical capital but are situ- 
ated in the beliefs and practices of the 
personnel. These also represent sunk 
costs and any attempt to change them 
will require further expenditure. In ad- 
dition to these rational factors, there are 
other barriers to innovation that arise 
from the social character of the organi- 
zation. 


Social Aspects of the Task Model 
The task model has been defined above 


as a shared way of perceiving and act- 
ing in relation to the purposes of the 
organization. It includes not only such 
things as instructions for doing the phys- 
ical labor involved, but also beliefs as to 
who should give or change instructions, 
limitations on the range within which 
instructions may be given, perception of 
the purposes and subgoals of the organi- 
zation, standards of performance, etc. 
These ideas taken as a whole form a con- 
sistent and unified pattern of response. 
Each individual knows a portion of the 
task model in great detail and has at least 
some general knowledge of the remain- 
der. He holds these ideas in cooperation 
with others, perceives the others as de- 
pending on his knowledge and himself 
as depending on the knowledge of the 
others. The fact of sharing his ideas 
with his fellows provides “ social reality ” 
for them, i.e., gives him an acceptable 
basis for believing in the factual or moral 
correctness of these ideas. 

Certain characteristics of the task 
model itself may greatly modify its sus- 
ceptibility to planned revision or un- 
planned gradual evolution. Any organ- 
ization has some capacity for change 
built into its task model directly. This 
may be something as routine as the re- 
placement of workers by other workers. 
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On the other hand, an organization may 
use a research and development branch 
or an organization-planning office for 
the specific purpose of routinely gene- 
rating changes in the technical or organ- 
izational aspects task model. Any or- 
ganization, however, will exclude some 
parts of its task model from deliberate 
review and change. In many organiza- 
tions this even extends to the identity of 
individual occupants of positions above 
the lowest level. Any death or resig- 
nation poses an un-planned-for prob- 
lem and the task model is patched up 
from crisis to crisis. Thus there can be 
a considerable range of variation in the 
degree to which the task model is stati- 
cally or dynamically oriented. Many, if 
not most, organizations tend to regard 
their task as fixed and their way of go- 
ing about it as the most efficient pos- 
sible. The increasing pace of change in 
our society may, however, be pushing 
more organizations into incorporating 
dynamic elements into their task models. 

One of the most fundamental find- 
ings arising in many studies of organi- 
zations is the tendency of their members 
to place a positive value on the proce- 
dures they use. This goes beyond the 
fact of valuing procedures as means for 
the achievement of ends. Although the 
task model of a successful organization 
is unquestionably a valuable property in 
this sense, this tendency of personnel to 
value and defend their specific ways of 
proceeeding has often been found to im- 
pair the realization of the over-all pur- 
poses of the organization. When this 
phenomenon comes to public attention 
it is labeled “ red tape ” and universally 
deplored. It is not always easy, how- 
ever, to'distinguish between the virtue 
of a workmanlike concern for protect- 
ing and maintaining one’s tools and the 
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sin of an idolatrous attachment to the 
same objects at the expense of legiti- 
mate values. 

The problem of a purely emotional 
attachment to means is compounded in 
the organization situation by the over- 
riding need for stable organizational 
norms as a basis for effective operations. 
Effective, coordinated action is possible 
only if members can form reliable ex- 
pectations as to the performance of those 
others who must enable or complete the 
work. The problem is further com- 
pounded by the possibility of a genuine 
conflict of interest between the organi- 
zation as a whole and any particular in- 
dividual or group in it. The case of the 
skilled employee whose status and ma- 
terial welfare are based entirely on his 
virtuosity in organizational practices 
that may be rendered obsolete is the 
most obvious example. The same prin- 
ciple applies at top management levels, 
too, although different aspects of the 
task model would be cathected. 

It is not necessary to look up on old- 
timer in the organization to demon- 
strate the operation of this principle. 
Computer technologists are frequently 
criticized for lack of realism in their ap- 
plications. There is no reason to think 
that this is all a plea for the defense. 
Computers, too, are easy to fall in love 
with, and a computer technologist prob- 
ably would not be in that field if he did 
not have an appreciation for the sheer 
abstract beauty of a rigorously logical 
and efficient programming job. It is 
also possible for him to develop an un- 
reasonable attachment for the techniques 
that he learned in school or for a pre- 
vious successful solution to a somewhat 
different problem. These things may 
create an inability to adjust to realities 
outside of the expert’s own model and 
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a resulting tendency to demand more 
adaptation from others than is really 
necessary. 

Personnel accustomed to the existing 
organization procedures, on the other 
hand, are impressed with the demon- 
strated workability of old procedures, 
the ease of working with what is fa- 
miliar as opposed to the disruption and 
uncertainty of a proposed change. The 
old way may be what they learned in 
school, or it may be the same procedure 
followed by other organizations. 

The net result of the strong defenses 
against change found in most organ- 
ization’s is preservation of the status 
quo against all but minor evolutionary 
changes, except under conditions of cri- 
sis. A number of studies have shown a 
direct relationship between felt stress of 
organization members and their willing- 
ness to innovate. It may be expected 
that the more profound types of change 


will occur only under stresses uniformly 
regarded as serious by all relevant per- 
sonnel. 


The Impact of Information 
Technology on Task Model 


Viewing information technology as a 
possible change in the task model of an 
organization, we can define two alterna- 
tives for effecting the change. New 
personnel can be brought into the organ- 
ization who have a prior commitment to 
the new elements in the task model, 
people having prior training in compu- 
tation methods or experience with ap- 
plications. Alternatively, an effort can 
be made to change the task model of 
present members by training programs 
or reinstruction on the job. Either 
method of change could be accomplished 
within the structure of the current task 
model, by invoking recruitment pro- 
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grams in the first case or established in- 
doctrination procedures in the second. 
This is not to say that the changes are 
all thought out in advance and inte- 
grated with the old task model. On the 
contrary, once a commitment to a cer- 
tain degree of change is made, it is likely 
to carry the organization farther than 
was originally intended. Unforeseen 
problems and newly opened opportuni- 
ties will stimulate new activity. On the 
other hand, what might at any stage 
seem like a logical extension of a new 
program may encounter resistances of 
the type suggested in the last section. 
Resistance may not only block exten- 
sion, but may also prevent realization of 
anticipated gains even though the change 
has apparently been successfully made. 
This blockage may be permanent unless 
the interests that are being defended 
can be discovered and effectively neu- 
tralized. 

Whether change is introduced by new 
personnel or not, the new elements have 
to be related in some way to the exist- 
ing task model in the on-going organi- 
zation. How this relation is structured 
and which personnel option is chosen 
are important factors in determining the 
depth to which change will extend and 
the smoothness with which it will be 
executed. Conversely, these choices be- 
come the first arena in which the policy 
of commitment to change and the na- 
ture and strength of vested interest are 
tested out. 

The most common way of introduc- 
ing computer technology into an exist- 
ing organization seems to have been to 
regard it as a substitution for clerical 
labor. Management is used to consider- 
ing working-level personnel as means to 
get the task done. Accustomed to deal- 
ing with labor turnover and the sub- 
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stitution of different kinds and degrees 
of skill and with the acquisition and 
replacement of various types of office 
equipment including complex mechani- 
cal punched card equipment, manage- 
ment finds it easy to contemplate a new 
type of machine and a few new skills as 
an economic substitution for an old way 
of doing the job. The definition of the 
job, however, and the procedures for ac- 
complishing it do not necessarily change. 
Management may still preserve its old 
way of doing things, merely accomplish- 
ing this with a different balance of la- 
bor and equipment. Such organizations 
typically even have a procedure for get- 
ting rid of redundant personnel involv- 
ing reduction in force by attrition and 
retraining of present personnel. This 
approach causes minimum disruption 
and need not require the hiring of a 
single technical expert, if training and 
outside consultation are preferred. 
Sometimes an economic application 
requires a genuine rethinking of the 
work-flow system. Organizations that 
have gone so far as to take this step have 
usually estimated that the systems study 
generated savings of the same order of 
magnitude as those yielded by the mech- 
anization itself. This process encounters 
more resistance, however, and the re- 
sistance comes from more powerful 
places. If the innovation is being im- 
plemented as a departmental program 
(in business it is typically a part of the 
controller’s department), it is fairly cer- 
tain that the rethinking of procedures 
will stop at the boundaries of that de- 
partment. Even if the innovation pro- 
ceeds from a broader mandate, manage- 
ment will frequently still go to great 
lengths to avoid violence to such parts 
of its task model as the number of 
departments in the organization, the 


NATIONAL TAX JOURNAL 


[Vor. XIV 


autonomy or duties of important man- 
agers, the functional basis of depart- 
mentalization, etc. 

The redesign of a work-flow system 
is a task that an organization is not 
likely to undertake—unless it has pre- 
viously developed a high degree of 
sophistication about planning—without 
bringing in new members who have the 
appropriate specialized skills. Computer 
experts can frequently make the neces- 
sary contributions in systems analysis, 
and most systems analysts come prepared 
with a thorough understanding of mod- 
ern computers. Thus, an organization 
that contemplates work-flow redesign 
would tend to bring in new personnel 
with these skills to achieve it; and— 
conversely—an organization that brings 
in computer technologists is likely to 
find that it has created pressures toward 
a thorough replanning of work-flow 
systems. The result of innovation will 
frequently include unanticipated con- 
sequences as the innovation impinges on 
more narrowly organizational aspects of 
the task model (discussed in the next 
section) and mobilizes the defensive in- 
terests vested therein. Nevertheless, 
fairly profound changes in work-flow 
can be implemented without compel- 
ling a re-examination of the organiza- 
tional aspects, as managerial ingenuity 
discovers ways of reconciling the new 
with the old. 

Some organizations do go so far as to 
review basic, organizational features of 
their task models. This has arisen most 
frequently in the past from crises in 
organizational effectiveness, rather than 
from computer innovation. As experi- 
ence with electronic data processing 
grows, we can expect to see more experi- 
mentation with organizational forms and 
adoption of some (perhaps those sug- 
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gested in the introductory quotations) 
as especially appropriate in conjunction 
with new methods of information proc- 
essing. From past experience with or- 
ganizational changes, there is every rea- 
son to expect that the economic gains 
from innovation in this area are also of 
a large order of magnitude. If so, we 
must expect long-run pressures toward 
improved organization, as well as toward 
better work-flow systems and computer 
applications. 

These points are illustrated in the 
papers in this series. Most of the IRS 
applications seem to be planned as an 
application of more highly mechanized 
techniques to the predefined work pro- 
gram, with a new element (the central 
file) yielding some benefits not previ- 
ously feasible. The system still retains 
many anachronistic vestiges of the old 
program, for example, initial processing 
of returns by decentralized district of- 


fices although computer economics has 
dictated that all mechanized data proc- 
essing be conducted at a more central- 


ized (regional or national) level. IRS 
envisions mechanization of the function 
of selecting returns for audit, a move 
already begun by New York State; this 
is a relatively radical innovation in the 
workflow model of a tax agency in terms 
of its impact on the work force and the 
administrators’ habits of thought. This 
cannot be said of the proposed central 
file functions, which are something any 
tax administrator would like to have 
been doing all along. 

It may also be noted that the move to 
mechanized selection of returns for audit 
by New York State was reported as aris- 
ing from the failure of the old audit 
system. Can this step be planned in 
other tax jurisdictions in the absence of 
a threat of imminent collapse? 
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The problem of “ departmentaliza- 
tion of change” mentioned above ap- 
pears in almost all the papers in this 
series in an especially difficult form. The 
coordination needed is between essen- 
tially separate organizations: state and 
federal tax agencies; IRS and Census; 
IRS and Social Security; reporting com- 
panies and tax offices; etc. Each unit 
adds to this problem its own defenses 
against change. The conference has de- 
veloped a number of valuable ideas for 
this type of coordination, but their 
availability is not enough. Change in 
task model requires resolution of many 
forces (by happenstance or by deliberate 
administration) even after the genera- 
tion of an apparently intelligent new 
program. 


Organizational Features of the Task 
Model and Their Relation to EDP 


Many ideas as to how an organization 
should be set up achieve a high degree 
of acceptance in society. Certainly the 
most widespread and venerable of our 
ideas about organization are those of 
“line ” and “ staff.” Others like “* de- 
centralization ” enjoy only slightly less 
popularity. For others, like the princi- 
ple of “ functional specialization,” there 
may be widespread agreement coupled 
with diversity of opinions as to what 
functions should be specialized. Other 
ideas, such as “ task force ” or “project ” 
organization, are less widely appreciated. 
None of the ideas mentioned above owes 
anything to the development of elec- 
tronic data processing. On the other 
hand, the presence of data processing 
techniques may determine whether a 
given form of organization will succeed 
and vice versa. Several of our intro- 
ductory quotations speculate on the 
compatibility of specific organizational 
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forms and information technology. 
These refer to long-run solutions; what 
combinations will occur immediately will 
be largely a matter of historical accident, 
although conscious experimentation can- 
not be entirely ruled out. 

An important set of questions con- 
cern the implications of EDP for decen- 
tralized organizations. Decentralization 
appears to have developed historically as 
firms grew very large and were still 
forced to adapt to changing conditions 
in order to survive. The essence of this 
innovation in task model is the establish- 
ment of a substantial degree of auton- 
omy in decision-making at a department 
level, reserving only certain functions 
to top management. There are two 


main aspects of this innovation that re- 
quire analysis. Both are conditioned by 
the fact that decentralization did not 
supersede the older concepts of line au- 
thority, but instead was tacked on and 


made consistent with them. 

The first line of analysis starts from 
a principle in control theory. One way 
of stating this is that where a complex 
job of regulation must be done, a regu- 
lator of commensurate complexity is re- 
quired. The operations of a large organ- 
ization require a degree of complexity 
that cannot be attained by a single top 
manager or management committee. 
With increasing complexity, a single 
man or committee cannot even cope 
with it on the basis of a distinction in 
the task model between “important ” 
and “routine” matters, leaving “ rou- 
tine” to be dealt with by subordinates 
according to rule. However, I think 
there is evidence to show that the older 
concepts of the line system prevented 
management from perceiving decentral- 
ization as a transition from one-man or 
committtee rule to rule by a complex 
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executive organization. Although de- 
centralization placed great weight on 
the decisions of department managers, 
the “line” concept prevented them 
from being regarded as an integral part 
of top management, and their relations 
with the rest of top management re- 
garded as an organized system. Thus 
we might surmise that a substantial part 
of the effectiveness of decentralization 
stems from the organizational charac- 
teristics of this complex executive sys- 
tem, rather than from any magic in the 
process of “delegation.” If this is so, 
these relationships are themselves sus- 
ceptible to systems analysis and compu- 
terization. Such a process would un- 
doubtedly force restructuring of the 
division manager’s functions as part of 
top management. It would also reduce 
the number of personnel required at this 
level and give more effective control 
over subsidiary operations. Such a de- 
velopment would certainly be viewed as 
“ centralization.” 

Another line of analysis concerns an 
alteration in personal relationships be- 
tween general manager and division 
manager. Under decentralization, al- 
though the nominal line relationship was 
maintained, the “ responsible ” officer in 
general management was not engaged 
in “ supervising ” the work of the di- 
vision managers in any meaningful sense. 
The results of freeing a subordinate 
from direct dependence on and _ sub- 
servience to a superior have been studied 
intensively, mostly by psychologists. 
The results that can be reliably expected 
are increased morale, self-reliance and 
initiative on the part of the subordinate. 
This in turn can be a source of increased 
efficiency. If centralization should oc- 
cur because of improved information 
technology and within the concepts of 
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the “line” system, then this second 
trend could be reversed with concomi- 
tant reduction in the degree of improve- 
ment to be expected. The inherent fal- 
lacy in the line concept is the equating 
of a department with its head officer. 
If this equation is accepted, then top 
management’s very real need to main- 
tain control over the organization is re- 
solved into a need to maintain domina- 
tion over the man. 

The principle of functional special- 
ization is wellnigh universal in organi- 
zations, as is the idea of calling some of 
the functions “ staff.” Some specialties, 
like accounting, finance, production, 
sales, purchasing, are almost equally uni- 
versal, but a great deal of variety can 
be discovered after one leaves these 
domains. Research and development, 


manufacturing analysis, operations re- 
search, training, and planning are all 
sufficiently widespread to be recogniz- 


able, but are nothing like universal 
among organizations. The older spe- 
cialties have a firm social base in pro- 
fessional or educational institutions. 
The newer ones are gradually attaining 
that basis. Information technology it- 
self is generating some such bases of 
specialization. 

When specialists are needed in small 
numbers, they are usually designated 
“ staff” and asked to advise some line 
executive. The “ staff” designation in 
an organization committed to the con- 
cepts of the line system permits expert 
advice to be used centrally, yet denies 
the advisor the power and status inher- 
ent in central line positions. Staff desig- 
nation also can provide the same kind 
of autonomy that decentralization gave 
to the subordinate line manager. Both 
the central position of staff and their 
autonomy can help organization effec- 
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tiveness. As the work-load of a staff 
speciality increases, however, additional 
personnel are required and systems of 
super- and subordination develop. Soon 
a complete department is in existence 
with chief officers largely engaged in 
administration. This blurs the distinc- 
tion between line and staff specialities 
and eliminates any advantages that 
might accrue from staff autonomy. At 
this level of complexity, the line-staff 
concepts again obscure the de facto 
organizational and work-flow arrange- 
ments that undoubtedly, as in the case 
of decentralized organizations, contrib- 
ute to the effectiveness of the organi- 
zation as a whole. 

The information handling capacity of 
computer systems may give added im- 
petus to the choice of planning as a stra- 
tegic function around which to build a 
department. In the past, planning has 
most commonly been relegated to the 
darkest “staff corners. Plans have 
been accepted only with the approval 
of top line management and that ap- 
proval has not usually been easily given. 
As such activities have proven their 
worth, however, they have tended to 
take on more and more de facto au- 
tonomy. The culmination of this proc- 
ess can be seen for example in the cases 
of the Atwood Vacuum Machine Com- 
pany, which has assigned a planning unit 
action responsibility for the coordina- 
tion of job-lot cost estimation, manufac- 
turing, and purchasing, and the Inter- 
national Shoe Company, which has its 
planning unit coordinate sales estimates, 
production, inventories, and purchas- 
ing.* In both reports, the company of- 
ficers specifically mention rejecting the 
previously held idea of planning as a 
“ staff ” function. 


4 Schultz and Whisler, op. cit. 
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Another organizational innovation, 
which has received some recognition as 
a means of introducing computerization, 
is the “task force” form of organi- 
zation. The rationale here is that a 
specific task is assigned to a relatively 
small group which is expected to be dis- 
banded upon completion. The strong 
point of this form is its flexibility in 
permitting people of different interests 
and abilities to be grouped together with 
very close coordination among them. 
Another important feature, perhaps 
equally significant, is the fact that each 
individual retains his identification with 
his “permanent” functional depart- 
ment. This is undoubtedly conducive 
to a retention of specialized skills in the 
new situation and also serves to free the 
individual from excessive subordination 
to the task-force director. Some au- 
thorities go so far as to recommend sys- 
tematic rather than ad hoc use of task 
forces with the permanent functional 
organizations serving as a corps of tech- 
nically competent manpower to be al- 
located to the task forces.® 

Another aspect of task force or proj- 
ect organization is the necessity for giv- 
ing a coordinative function of very 
broad scope to a comparatively low- 
level manager. This form and decen- 
tralization both have the merit of pro- 
viding appropriate experience for senior 
management positions. The same can- 
not be said of the strict “line ” system 
that keeps individuals working within 
one narrow specialty even though at 
fairly high organizational levels. The 
success of the newer organizational 
form in task accomplishment and in 


5 Bernard J. Muller-Thym, “ Practices in General 
Management, New Directions for Organizational Prac- 
tice,” Journal of Engineering for Industry (Part of 
report, “Ten Years’ Progress in Management, 1950- 
1960”). 
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management development raises the 
question as to whether management it- 
self is not a function that could be spe- 
cialized, professionalized, and organized 
into a functional corps. This seems to 
be well within the range of possibility 
and is a basis presumption of the more 
forward-looking programs in university 
education for business. 


Dynamics of the External System 


Although we are primarily interested 
in consideration of the internal adminis- 
trative system, perhaps some additional 
attention needs to be given to the ecol- 
ogy of the organization. Earlier we 
gave some attention to the development 
of new knowledge in society as an in- 
fluence on the innovations made in the 
task model of a specific organization. 
Going somewhat further than that, the 
environment can compel innovations as 
well as make them possible, if the inno- 
vations do in fact permit lower cost 
operation. In the case of business firms, 
the forces of competition and the quest 
for profit create this pressure. In public 
administration, administrative and po- 
litical factors tend to produce the same 
effect. 

In addition, the social environment 
conditions the pressure toward and di- 
rection of innovation by creating ex- 
ternal economies, services available from 
outside at lower cost than a single organ- 
ization could provide them internally. 
The development of a profession is one 
instance of such a factor that influences 
forms of organization. The profession, 
as a social entity, lowers the cost to any 
given organization of employing pro- 
fessionals by itself examining the degree 
of qualification of personnel and enforc- 
ing standards of conduct. By standard- 
ization it permits technology developed 
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in one organization to be transferred 
to another and—beyond this—it pro- 
vides, through educational programs, 
meetings, publications and informal con- 
tacts, the specific means of communi- 
cation by which this transfer can be 
effected. Increasing professionalization 
will thus have a considerable impact in 
determining the direction and speed of 
innovation. 

In addition to or aside from profes- 
sionalization, as the process of adminis- 
tration becomes more and more com- 
plex, many organizations may find it 
necessary to make use of training facili- 
ties and consulting services from out- 
side. The type of service available may 
well exert a significant influence on the 
type and amount of innovation. 

Another hypothesis, and a most in- 
triguing one, is suggested by Alan O. 
Mann.® He envisions that information 


processing will tend to become a regu- 


lated public utility, with standardization 
of format and equipment permitting 
encoded transmission of data between 
supplier and customer, tax office and 
taxpayer’s accounting office, etc. Data 
processing for small business and indi- 
viduals would be contracted for by 
banks, credit agencies, or accounting 
firms. 

Future developments may also exert 
a substantial influence on our society’s 
mores concerning occupations. As the 
norms change, organizations will en- 
counter pressure to which they must 
adapt. Consider the influence of pro- 
fessionalization on the present notions 
of “career” and “ status.” Now it is 


6 Donald G. Malcolm and Alan J. Rowe, eds., 
Management Control Systems, Proceedings of a Sym- 
posium Held at System Development Corporation, 
Santa Monica, California, Wiley, 1960, p. 245 ff. 
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customary for an individual to commit 
his career completely to one organiza- 
tion, and consequently be rewarded with 
a degree of managerial control over the 
organization’s affairs. The most radical 
prospects would appear to be a divorce 
of managerial functions from organi- 
zational status and an acceptance of 
mobility between organizations as a 
normal step at any stage of a career. If 
these developments should happen in 
future society, the “ organization man ” 
would go the way of neanderthal man 
and many of our most widely accepted 
“ principles ” of administration would 
follow him into oblivion. Although it 
is precarious to make specific guesses, 
even as specific as these, we can be cer- 
tain of profound change in social norms 
in the context of our working lives 
within the foreseeable future. 
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A dim view was taken of the idea that 
an “activist” policy in the face of po- 
litical pressures would bear fruit. But 
there was a general agreement on the 
spirit with which incorporation of EDP 
should be approached. Employee morale 
problems created by EDP were discussed 
particularly with reference to the alleged 
need to import technical personnel and 
place them in positions of authority. 
While, to a certain extent, this was re- 
garded as inevitable, some were able to 
report that considerable success could be 
expected if careful search were made 
within the organization to find and train 
men with the proper aptitudes. 

Then the discussion centered around 
the type of person selected to head up 
the program. Often, since there are no 


“ technically trained ” personnel within 


ec > 


the work unit and an “ outsider ” must 
be brought in, this should not preclude 
the use of an “insider” with good ad- 
ministrative ability as over-all co-ordi- 
nator of the project. Of course, the 
rigidity of civil service requirements in 
both the state and federal governments 
present definite problems relative to 
bringing in qualified personnel, or get- 
ting rid of “unnecessary ” personnel. 
For example, IRS wanted to retain the 
district officers as enforcement officers 
only, with all the processing done at re- 
gional and central levels; for political 


NOTES 


reasons, this was not feasible. 

On the subject of the long range in- 
fluences of data processing on organiza- 
tional structures, the following ideas 
were offered. The science of data han- 
dling is becoming professionalized. The 
agencies of the future may consider the 
maintenance of an internal computing 
installation in the same way they now 
regard the maintenance of an independ- 
ent power supply. The overlapping in- 
terests of business, industry, education 
and government in the same general 
data point sharply in this direction. 
Greater individual reliance upon others, 
such as banks, for the keeping of per- 
sonal records also tends to accelerate the 
move in this direction. The impact of 
such a change on administrative organ- 
izations, while not clear in detail, would 
certainly be far reaching. There was a 
feeling that the impact would at least 
radically alter the present personnel 
problems attendant upon data automa- 
tion. There was virtually complete 
agreement that tax administrators had 
to be sensitive to movement in the field 
whatever the precise final direction. 

The consensus of the conference ap- 
peared to be that this was an extremely 
important problem area, but a difficult 
one that must be dealt with almost on 
an individual basis, and that the prob- 
lem warranted additional study. 
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|B aeears EDP open up possibilities for 
reforming the way in which tax 
liability is defined? At first blush, it 
would seem likely that a number of pro- 
cedures might become available which 
are desirable in principle but heretofore 
have been thought to be either too com- 
plicated or too costly to carry out, rela- 
tive to possible improvement in equity 
or reduction of undesirable repercus- 
sions. On examining the matter, how- 
ever, it seems quite likely that there are 
few if any cases where a sound solu- 
tion to a tax problem involves proce- 
dures and computations that could not 
be handled adequately by pre-EDP pro- 


cedures, given a genuine desire for the 
reform and a modicum of ingenuity in 


devising procedures. The opportunities 
that EDP seems to offer may thus be 
largely illusory. On the other hand, 
changes are taking place in association 
with EDP, and if this can be made the 
occasion for bringing about reforms that 
have long hung in abeyance, however 
irrelevant the facts of EDP may be to 
the reform, the illusion may well gener- 
ate a reality. 


Averaging: Cumulative Assessment 


Suppose we begin with my own pet 
area, that of averaging. The advan- 
tages of a general averaging provision 
in eliminating the inequities associated 
with the assessment of fluctuating in- 
comes on an annual basis are fairly well 


* The author is Professor of Economics, Columbia 
University. 


known. Not so generally realized, how- 
ever, are the further advantages which 
certain types of averaging have in deal- 
ing with a whole host of other problems 
where the question of the timing of the 
realization of income to the individual 
taxpayer is involved. Cumulative as- 
sessment, for example, is a special form 
of averaging that offers a simple, com- 
prehensive, and sound solution to such 
problems as the treatment of capital 
gains, including tax-free exchanges, in- 
voluntary realizations, wash-sales, and 
tax-free distributions; the treatment of 
pensions, social security payments and 
deferred employee compensation of vari- 
ous kinds; the provision of retirement 
benefits and allowances for the self- 
employed; the treatment of life insur- 
ance premiums and proceeds; the reten- 
tion of undistributed earnings; personal 
holding company manipulations; reten- 
tion of earnings abroad; and the whole 
area of depreciation, obsolescence, and 
the writing off of expenditures for de- 
velopment and improvements. 

Mention of averaging of income for 
income tax purposes, or “ cumulative 
assessment,” for that matter, often seems 
to conjure up a picture of a massive file 
maintained for each taxpayer, in order 
that the computations requiring current 
income to be combined with that of 
several years in the past can be checked. 
But many averaging schemes can do with 
the mere carrying forward of as few as 
three figures from the return for the im- 
mediately preceding year, and moreover 
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this carrying forward of the informa- 
tion can be done without the reorgani- 
zation of the files to bring the taxpayer’s 
life history together, desirable as this 
may be for other purposes. If the ad- 
vantages of averaging are wanted, they 
can be had, with or without EDP. EDP 
may facilitate the use of some of the 
more cumbersome types of averaging, 
but these more cumbersome types are 
not necessarily superior, and the effect 
of EDP may even be to permit an in- 
ferior type of averaging to be adopted 
where without EDP a superior type of 
averaging might eventually have come 
about because of the need to preserve 
simplicity. 

To be specific, cumulative assessment 
requires that three items be brought 
forward from the previous year’s re- 
turn: (1) the year in which the averag- 
ing period begins, (2) the present value 
of all tax payments made with respect 
to this period, with compound interest 
credited from time of payment to the 
present, and (3) the aggregate net in- 
come, after exemptions and deductions 
of all the previous years in this averag- 
ing period, adjusted to include the inter- 


est credited on the tax payments. From _ 


these three items, in combination with 
the net taxable income reported on the 
current return, are derived the current 
tax due and the corresponding three fig- 
ures to be carried forward to the subse- 
quent year. The computation isa simple 
and straightforward one, not signifi- 
cantly more difficult than the typical 
computations already required on form 
1040. Even without EDP or the rear- 
rangement of files, the administration of 
such a cumulative assessment scheme 
might be carried out fairly simply as 
follows: On completing his tax return 
for the first year of an averaging period, 
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the taxpayer would copy on to a coupon 
attached to the form the three critical 
figures to be carried forward, with of 
course his name and identification. For 
this first year, these would be simply the 
year, the tax for the year, and the net 
income for the year. On receipt of the 
return in the tax office, agreement be- 
tween the figures on the coupon and 
those appearing in the body of the re- 
turn could be checked, the coupon 
stamped to certify the agreement. This 
coupon can then be detached and either 
returned immediately to the taxpayer, 
or possibly enclosed with his refund 
check, or perhaps best of all filed away 
according to the initial year of averag- 
ing, and then later used to serve as the 
address insert in mailing the tax forms 
to the taxpayer the following year. In 
this way the taxpayer would be sent 
only the forms and tables appropriate 
to his particular averaging period. This 
coupon would then be used by the tax- 
payer in filling out his next year’s re- 
turn, and enclosed with his return along 
with withholding certificates and the 
like so as to permit immediate verifica- 
tion of the return. 

If all goes according to protocol, there 
is not very much for EDP to contribute 
here. Conceivably the.certified coupon 
could be emitted as part of an EDP proc- 
essing procedure without requiring the 
taxpayer to copy the figures. Or possi- 
bly EDP would make it worthwhile to 
perform the tax computation in the tax 
office, thus making it unnecessary to see 
to it that each taxpayer gets the par- 
ticular tax schedule appropriate to his 
averaging period, and avoiding the pos- 
sibility of the taxpayer using the wrong 
tax table. But the gains are not such as 
to be decisive for or against the adoption 
of averaging. 





EDP AND TAX POLICY 


APPENDIX I. 
ILLUSTRATION OF PROCEDURE FOR CUMULATIVE ASSESSMENT 


Carry Forward 
Coupon from 1966 
Return 


Name 


Address 
_ Newton, Michinois 


1962 >——T | 


John Doe 


Initial Year 


|.Cumulated Income 
through 1966 _ $101,250 | from 1967 Return 


Tax Computation 
on 1967 Return 


' Carry Forward Coupon 





Cumulated Tax 
through 1966 


2.Cumulated Tax 


15,02 through 1966 


<n e >-- 


John Doe 





Verified: 4% of item 2 








Income, 1967 





(\tems 1+3 +4) 


1967 





3. Interest on Tax 
4. Current Surtax Net 


5. Cumulated Income + 
through 1967 __ _ | Cumulated Tax 


6. Cumulated Tax 
7. Net tax due for 


—— «=e 
(Item 6 less items 2+3) 


Cumulated Income 
| through 1967_ 142,151 _ 





through 1967__ _23,061 _ 











There may be more advantage to 
EDP in dealing with the inevitable cases 
where something goes wrong. The tax- 
payer, for example, may claim to have 
already started an averaging period and 
show previous tax and income on his re- 
turn without enclosing the appropriate 
certificate. This may be because he has 
mislaid it, as is likely to happen if the 
certificate is mailed to him immediately 
upon the receipt of his previous return. 
Or it may be that he never received it, 
which may happen if he moves and his 
mail is no longer being forwarded, 
which is particularly likely if the certifi- 
cates are mailed with the forms for the 


next year, after a lag of six to ten 
months. (Do we have any information 
on the relative number of the mailed 
out returns that (a) reach the taxpay- 
ers, and (b) are used in filing? By 
type of return?) In many if not most 
cases it will be possible to spot erroneous 
claims immediately, since the initial 
averaging year and the cumulative in- 
come together uniquely determine the 
tax that should be reported, and most 
erroneous claims will show an incon- 
sistency here that can be readily de- 
tected. It will ordinarily take a fairly 
sophisticated taxpayer to make an er- 
roneous claim that will stand up under 
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this check; moreover even if the claim 
is erroneous, if it is consistent, it will 
have a substantial effect on the net tax- 
to be paid only if the figures differ very 
substantially from the true figure, so 
that the danger of substantial fraud at 
this point is not serious. 

Even so, it will probably be desirable 
to check a substantial number of the re- 
turns that are filed without certified 
carry-forward coupons. (How many 
of the returns filed without the appro- 
priate W2 forms are now checked back 
before refunds are made?) This step 
would require looking up the return for 
the prior year; EDP would make it pos- 
sible to program a check of these claims 
against a master file prior to issuing a 
refund check. With or without EDP, 
the checking against prior year returns 
filed in another district would be some- 
thing of a headache, but presumabl 
less so with EDP. zi 

Another administrative aspect of 
cumulative assessment that should be 
mentioned is its effect on dealing with 
reopened and amended returns for past 
years. The usual offhand picture in 
this area is to the effect that any kind 
of averaging immensely complicates the 
picture, since, it would seem, the re- 
vision of the income assessed for a pre- 
vious year will require adjustments for 
all subsequent years for which that year 
forms part of an average income. Ac- 
tually, with cumulative assessment and 
possibly also with some other forms of 
averaging, the picture is quite the re- 
verse. If for example an item that 
should have been included in the income 
for 1958, say, is discovered in 1961, 
then all that is necessary, with cumu- 
lative assessment, is to add the item to 
the income for 1961 (or for 1960, if that 
return has not yet been filed) ; the effect 
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is substantially the same, including in- 
terest charges on the unpaid tax, as if 
the return for 1958 had been reopened, 
the tax recomputed for 1958 and sub- 
sequent years, and interest charged on 
the delinquency in tax payment. Penal- 
ties, of course, would be another matter, 
but these may well be computed sepa- 
rately from the tax in any case. Similar 
considerations apply for cases where ad- 
ditional deductions are claimed for a 
prior year. 

Where the adjustment to income is in 
the nature of a change in the deprecia- 
tion allowance, or of expensing versus 
amortization of an outlay, cumulative 
averaging offers even more drastic ad- 
ministrative simplification: as long as no 
omission or double counting has occurred 
on the books, so that, for example, the 
excessive depreciation has been reflected 
in a reduced tax basis, and if all capital 
gains are eventually to be taxed in full 
as income (with the demise of the tax- 
payer by death or emigration occasion- 
ing the realization of market values for 
tax purposes) then no correction at all 
is needed merely for the purpose of as- 
sessing the equitable tax: for tax pur- 
poses proper the error can be ignored. 
The only administrative step that needs 
to be taken is to assess an appropriate 
mild penalty for the purpose of induc- 
ing taxpayers to keep their accounting 
practices within reasonable bounds and 
their tax payments reasonably up to 
date. 

The one place where the impact of 
EDP on the prospects for cumulative 
assessment may be most significantly 
felt is probably at the bottom level 
where the question arises of how to 
treat incomes below the exemption level. 
Heretofore, in this area, administrative 
considerations have usually been held to 
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justify a departure from the strict prin- 
ciple of averaging. In one direction, it 
is not too difficult to provide for the re- 
fund of past taxes paid to persons whose 
incomes subsequently fall below the ex- 
emption levels. Moreover to do this has 
particularly desirable consequences, both 
in providing additional built-in counter- 
cyclical flexibility in the tax structure, 
and in providing a form of supplemen- 
tary retirement income. But in the 
reverse direction, to allow unused ex- 
emptions to be carried forward for tax 
abatement means that a tax liability will 
be made to depend on information 
which was not only reported, if at all, 
on returns some considerable time pre- 
viously, but audited, if at all, under cir- 
cumstances such that it was not clear at 
the time of audit that a tax liability 
would ultimately depend on the results 
of the audit. Carry-back of unused 
exemptions requires at most the audit- 


ing of returns of taxpayers who at least 
were formerly above the exemption 


level; thorough administration of a 
carry-forward would require either the 
current auditing of large numbers of re- 
turns of taxpayers many of whom will 
never have income above the exemption 
level, or auditing the returns of those 
who do later develop taxable incomes, 
but then many years after the event, 
with the appropriate information hav- 
ing become difficult to obtain and un- 
reliable. 

It is uncertain to what extent EDP 
would make it more feasible to audit 
non-taxable, below-exemption-level re- 
turns on a scale sufficient to permit the 
unused exemptions to be carried for- 
ward. Wholly aside from the strictly 
EDP problems that this poses, there is 
the problem of what penalties would be 
appropriate and acceptable for misstate- 
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ment of income on returns that involve 
no immediate tax consequences and may 
prove not to have tax consequences in 
the future, either. Moreover the desira- 
ble side effects that exist with carry- 
back are lacking with carry-forward: 
carry-forward diminishes the anti-in- 
flationary effects of an income tax in 
damping excessive expenditure during 
a boom, and while carry-forward may 
ultimately ease the burden of those with 
an extended period of non-remunerative 
training at the beginning of their adult 
life, it provides no actual funds for the 
financing of this education. All of 
which raises the question as to whether 
one would want the carry-forward, even 
if EDP made it relatively easy to have a 
strong audit of all of these below-ex- 
emption-level returns. 

Allowing carry-back but no carry- 
forward of unused exemptions can be 
put into effect in an extremely simple 
manner: potential negative entries in 
the adjusted cumulated income are sup- 
pressed and zero entered instead; zero 
entries will also be used, in effect, by 
those filing for the first time. There is, 
however, one further point at which 
EDP may play a significant role: to 
avoid arbitrary discriminations, it will 
in general be desirable to consider that 
all taxpayers begin their averaging period 
with, say, the year in which their 21st 
birthday falls. (Initially, the year of 
enactment of the averaging scheme, or, 
for the foreign-born, the year of immi- 
gration, if later, would be used.) For 
taxpayers reporting taxable income for 
the first time at say age thirty, and ac- 
cordingly having a zero cumulated in- 
come carried forward, it might be neces- 
sary to check to see that this was in fact 
their first return and that they are not 
simply ignoring earlier income. To do 
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this job completely would require the 
compilation of a master file of all tax- 
payers, not an insuperable job with 
EDP, but possibly even so not worth 
while, given that the gain to the tax- 
payer from such concealment would in 
most cases be small or even negative un- 
less he were over the first $2,000 rate 
bracket. Of course one must also con- 
sider the desirability of breaking this 
rate bracket down: it is rather absurd 
to see the married taxpayer with an in- 
come of $1,500 paying at the same mar- 
ginal rate as the married taxpayer with 
an income of $5,000. 


Other Forms of “ Perennial 
Assessment ” 


The above has been in terms of cu- 
mulative assessment, but the techniques 
can be applied over a much wider area. 
Many other tax assessment formulas 
can be thought of that make the current 
tax payment depend not only on cur- 
rent income, but on data representa- 
tive of the past experience of the tax- 
payer; the defining characteristic of 
cumulative assessment is that the ulti- 
mate tax burden is made to be very 
nearly independent of the way in which 
income is allocated to different income 
periods, and it is this characteristic that 
makes it possible to relax, for example, 
controls over depreciation charges. Cu- 
mulative averaging is capable of appli- 
cation in ways that accomplish much 
more than mere “averaging”; for ex- 
ample, adjusting tax burdens appropri- 
ately between taxpayers who die rela- 
tively young and those who survive to 
an advanced age; between taxpayers 
who spend their entire adult lives in this 
country and those who immigrate or 
emigrate, and the like. 

There are other forms of “ perennial 
assessment ” however, that may be less 
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ambitious in scope, but perhaps easier to 
sell politically. In some cases, the ad- 
ministrative problems associated with 
such proposals are likely to be roughly 
the same as for cumulative assessment, 
but since the tax burden in these cases 
may depend on the allocation of income 
between time periods, administration 
must include a more rigorous check on 
accounting procedures and other factors 
that may operate to shift income be- 
tween time periods. Nevertheless for 
the sake of completeness, some of these 
are mentioned here. 

“Exponential ” averaging is a system 
of averaging based on a series of weights 
that form a geometric series. The theo- 
retical advantage is that the average is 
influenced more importantly by the cur- 
rent and immediately preceding years, 
so that the current income is not unduly 
influenced by incomes of years long in 
the past that are not felt to be as rele- 
vant to current taxpaying capacity as 
would be the more recent years; never- 
theless there is no sharp cutoff between 
the years included in the average and 
the years excluded. The practical ad- 
vantage is that the amount of record 
keeping and carrying forward of infor- 
mation is much less than is required by 
most of the superficially simpler “ mov- 
ing average ” formulas. In exponential 
averaging, the average income for the 
current year is simply a weighted aver- 
age of the income for the current year 
and the average income as reported for 
the preceding year. The weights can 
be fixed, or can be varied from year to 
year. If, for example, a fixed weight 
of 1/3 is attached to the income of 
the current year, the result approached 
after several transitional years will be 
a weighted average in which the cur- 
rent year is weighted 1/3, the preced- 
ing year 2/9ths, the second preceding 
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year 4/27ths, the third preceding year 
8/81sts, the nth preceding year 1/3 x 
(2/3)", and so on. Of course, one dif- 
ficulty is that if the tax is based directly 
on such an average income, two diffi- 
culties arise. A taxpayer may have to 
pay a high tax on an average income 
which is high because of incomes of 
years some time in the past, so that he 
may be short of funds with which to 
pay the tax. A second difficulty is that 
the total weight attached to incomes in 
the initial years of the scheme is likely 
to be greater than one, with the danger 
of an effective marginal rate greater 
than 100 per cent, while incomes of the 
later years are correspondingly “ under- 
taxed.” There is then an obvious ad- 


vantage in shifting income out of years 
at the beginning of the scheme, where 
income is counted more than once, in 
the aggregate, to years near the end, 


when income is counted less than once, 
in the aggregate. 

Both of these difficulties can be dealt 
with readily by the adoption of the 
Australian method: the tax rate is de- 
termined by this average income, but 
the rate so determined is applied to the 
current income. The mechanics of such 
a scheme could be handled in much the 
same way as one of the cumulative av- 
eraging methods, except for the fact 
that it would not be possible to be quite 
so lenient about the re-allocation of in- 
come between time periods through ex- 
pensing, depreciation, and the like. The 
main advantage of this method would 
be that its rationale would be a little 
more transparent to the unsophisticated 
congressman or taxpayer than would 
that of cumulative averaging. In my 
own judgment, however, this is the only 
relative advantage of this type of aver- 
aging, and it is an advantage that I 
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would consider to be vastly outweighed 
by the advantages that cumulative aver- 
aging offers in removing tax incentives 
for the shifting of the year of realiza- 
tion of income, and thus getting rid of 
the vast bulk of the special tax consid- 
erations that now exert a baneful pres- 
sure on practically every major financial 
transaction. 

Distinct from the above averaging 
proposals, which are conceived of as be- 
ing applied automatically and univer- 
sally by substantially all taxpayers, are 
proposals for “averaging relief.” Here 
the taxpayer who finds that he has been 
taxed unduly heavily because of fluc- 
tuating income can apply for relief; it 
is usually planned that only a relatively 
small number of taxpayers would thus 
apply, and only at relatively infrequent 
intervals. Auditing of such relief ap- 
plications would require access to a file 
of past returns for the taxpayer, and it 
is in connection with such procedures 
that EDP procedures seem to have most 
to offer relative to an exclusively man- 
ual processing. Even with all the aid 
that EDP can provide, however, such 
“ relief ” types of averaging appear rela- 
tively unpromising compared with uni- 
versal procedures: since the procedure is 
optional, a considerable burden is im- 
posed on the taxpayer to determine 
whether he is eligible; and in some cases 
even to decide whether his interests are 
better served by waiting until a subse- 
quent year when the relief would be 
even greater, rather than by an immedi- 
ate application in the first year in which 
he is eligible, which might estop him 
from claiming greater benefits later on. 
This is particularly troublesome in that 
the greatest relative inequities from ir- 
regular incomes occur with incomes that 
fluctuate near the exemption level, and 
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taxpayers at this level are particularly 
unlikely to be prepared to make calcu- 
lations and decisions of this nature. 
Such averaging relief is likely to add to 
the complication of an already over- 
complicated tax law, without offering 
any of the possibilities for compensating 
simplification that are inherent in such 
methods as cumulative assessment. 
Before leaving the subject of averag- 
ing, it is perhaps worth noting that the 
plans of the Commissioner of Internal 
Revenue, in connection with the intro- 
duction of EDP procedures, as an- 
nounced in the annual report for 1959- 
60, already include the setting up of a 
consolidated tax account for each tax- 
payer which will permit a check of the 
status of his account to be made in each 
case before a refund check is issued; it 
would be only a minor addition to this 
account to include with it the three car- 


ry-forward-coupon items that will be 
all that is needed to carry out the cumu- 


lative assessment procedure. It appears 
altogether likely that the records asso- 
ciated with most of the other averaging 
methods would prove much bulkier and 
more difficult to incorporate in such a 
consolidated tax account. 


EDP and the Small Income Taxpayer 


At the bottom end of the income 
scale, the pattern of the income tax law 
has been considerably distorted from 
what would probably be considered a 
theoretically ideal tax pattern by what, 
rightly or wrongly, have been consid- 
ered to be the needs of administrative 
simplicity. The two major indications 
of that have been the insistence that all 
personal exemptions be expressed in in- 
tegral multiples of $600, and the ab- 
surdly large $2,000 initial bracket, 
which might have been appropriate 
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when the initial rate was on the order of 
4 per cent, and the exemption for a 
married couple was $2,000, but now 
means that a married couple with an 
income of $1,500 is subject to the same 
20 per cent marginal rate as a couple 
with a $5,000 income. Even assuming 
that a broad band of taxpayers should 
be made subject to a single marginal 
rate for the sake of facilitating with- 
holding on a basis that will closely ap- 
proximate the ultimate tax liability, it 
is still somewhat absurd that the rate 
differential at the low end of this broad 
band should be 20 per cent, while at the 
other end it is only 2 per cent. 

While this situation does not appear 
to have serious ill effects, it is one that 
could well be adjusted. Such an ad- 
justment might be facilitated by a will- 
ingness to perform a fairly complete 
overhaul of the withholding process in 
connection with the development of 
EDP procedures, though even this is not 
absolutely necessary. Since under the 
present system refunds of overwithhold- 
ing are made on nearly 60 per cent of 
all individual income tax returns, and 
presumably on an even larger propor- 
tion of the small-income returns, ad- 
justment of the rate schedule would 
seem to be possible without the increase 
in the disparity between tax withhold- 
ing and ultimate liability becoming a 
serious problem. For example, from the 
point of view of equity, it would proba- 
bly be rather desirable to substitute for 
the present schedule something like that 
shown in Table I. Such a schedule 
would have the desirable effect of reduc- 
ing the tendency for marginal workers 
to limit their employment when they 
are in danger of going over the exemp- 
tion limit and becoming subject to the 
present 20 per cent rate, in addition of 
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course to the various payroll taxes, where 
applicable. 

In a similar vein, it would probably 
be desirable to adjust the personal ex- 
emptions to be more in line with the 
equities in the situation. Personal ex- 
emptions could well be made to vary ac- 
cording to the proportion of income 
that is earned, and to make special al- 
lowance for cases where husband and 
wife both work. In the same way 
exemptions for dependents could be 
brought more nearly in line with the 
realities of the typical situation. 
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These possibilities are particularly at- 
tractive in conjunction with cumulative 
assessment. Indeed, the British system 
of PAYE is essentially no different from 
cumulative assessment applied on a 
weekly basis over the taxable year, in- 
stead of on a yearly basis over the tax- 
payer’s lifetime. The procedure is es- 
sentially for the Inland Revenue to 
furnish to the employer a schedule 
number for each employee; a table then 
gives, for each pay period of the year, 
and for each cumulative amount of pay 
for the year, the cumulated amount of 


TABLE I 








Present Schedule 


Suggested Schedule 








Surtax Net Income 
Cumulative Tax 


Bracket Rate 


Cumulative Tax Bracket Rate 





$ Oto $ 
500 
1,000 
2,000 
3,000 


,000 
,000 
,000 


20% $ 0 10% 
20 50 15 
20 125 

22 325 

22 505 

26 835 

30 1,435 

34 2,075 





If withholding at the source is to be 
made to work smoothly in connection 
with such a more refined definition of 
ultimate liabilities, it may be necessary 
to use EDP facilities along lines sug- 
gested by the operation of the British 
PAYE system. Instead of having the 
withholding determined entirely auton- 
omously on the basis of a certificate pre- 
sented by the employee to his employer, 
we may want to develop a more sophis- 
ticated procedure in which parameters 
will be assigned to the employee by the 
Internal Revenue Service for this pur- 
pose, and withholding will then proceed 
in a manner that might produce even 
less over or under-withholding than the 
present system, in spite of more elabor- 
ate schedules. 


withholding that should have been made; 
the employer can simply subtract the 
amount already withheld to get the 
amount to be withheld for the current 
pay period. With cumulative assess- 
ment, after the taxpayer has been in the 
system for a few years, the amount to 
be withheld from any taxpayer will be 
a linear function of his earnings over a 
very wide range of earnings; in effect, 
even though the tax brackets for one 
year are cut to only $500, after a tax- 
payer has been on cumulative assessment 
for say six years, income for the current 
year would be able to vary over a $3,000 
range with the taxpayer still being sub- 
ject to the same effective marginal rate. 

What is possible, then, is for the In- 
ternal Revenue Service to furnish to the 
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employer, either directly or via the em- 
ployee, a designation of an exemption 
amount and a marginal withholding 
rate, which the employer can then apply 
to the wages paid. It is not necessary 
to elaborate here the details of the pro- 
cedure by which this might be done, 
but certainly the operation would lend 
itself admirably to the use of EDP 
methods, both by the IRS and the em- 
ployer. 

Withholding on dividends and inter- 
est is another problem that must be 
considered if we propose to introduce 
smoother graduation of the rates at the 
bottom of the scale; however, to the ex- 
tent that taxpayers subject to these rates 
must actually file returns and pay a 
balance due or request refunds in any 
case, the seriousness of this factor is not 
too great. Some taxpayers will be with- 
held on at say a 20 per cent rate and 
through oversight neglect to report this 
income and thus fail to get the refund 
to which they are entitled, but on the 
whole this situation is much better for 
equity and for morale than that in 
which the taxpayer gains through his 
own negligence. There is, of course, the 
possibility that a taxpayer might claim 
more interest and dividend income than 
he in fact received, and thus obtain an 
excessive refund; to require all tax- 
payers having such income to file with- 
holding certificates on such income along 
with their returns is likely to lead to a 
rather serious multiplication of paper 
work which EDP will help with some- 
what, but will not solve. One might be 
prepared to dispense with the filing of 
these slips for those taxpayers subject to 
rates of 20 per cent or more, since they 
would have no motive for overstatement 
of their income from this source; even 
so since payors of interest and dividends 
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would not be able to discriminate read- 
ily between those for whom slips are 
required and those not needing them, 
the burden of preparing withholding 
forms for all interest and dividend 
transactions is not inconsiderable, though 
capable of fairly thorough mechaniza- 
tion. 


Insurance, Annuities, and Pensions 


The taxation of life insurance policies 
and related annuity and pension con- 
tracts is currently in a state of thorough 
disorganization and confusion. Partly 
because of the inherent complexities of 
the subject, partly because of the ob- 
fuscatory tactics of interested parties 
coupled with sentimental pleas on be- 
half of widows and orphans, and partly 
on grounds of the paper work required, 
much insurance is in effect a tax haven 
that has been only moderately abused 
primarily because of the overhead costs 
involved and the ready availability of 
other havens such as state and munici- 
pal bonds. There is no valid reason, 
however, why the investment aspects of 
life insurance should not be given tax 
treatment on a par with other forms of 
investment. It would be exaggerating 
to say that the advent of EDP makes 
any critical difference in the feasibility 
of such a treatment, but it may never- 
theless be appropriate to seize the oc- 
casion to see whether the impetus pro- 
vided by the aura of EDP cannot be of 
assistance in introducing order and ra- 
tionality in this much confused area. 


Expenditure Tax 


On the record, the advent of EDP 
should naturally lead to a revival of 
interest in the expenditure tax as a 
basic progressive tax instrument. John 
Stuart Mill was reconciled to accepting 
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the income tax as a second best substi- 
tute for an expenditures tax primarily 
because of what he felt to be the impos- 
sibility of administering an expenditure 
tax effectively. And even after Irving 
Fisher had shown how expenditure could 
be calculated, for tax purposes, by sub- 
tracting net investment from income, 
the lack of interest in such a tax has 
been due in large measure to doubts as 
to its administrability. 

Such doubts may perhaps be abated 
somewhat by observing that an expend- 
iture tax is, in effect, quite similar to an 
income tax with accelerated deprecia- 
tion carried to its extreme by permitting 
all capital outlays to be written off im- 
mediately, for tax purposes. Of course, 
the logical corollary to the more ex- 
treme forms of accelerated depreciation 
is that any recovery through liquidation 
of capital of an amount in excess of the 
written down book value calls for the 
inclusion of this excess in gross income 
taxable in full; it is likely that the ad- 
vocates of accelerated depreciation might 
not be so eager if it were not for the 
strong likelihood under the present law 
that accelerated depreciation would re- 
sult directly or indirectly in the ultimate 
conversion of ordinary income into cap- 
ital gains rather than the mere defer- 


ment of realization of income, or carry- 


back of loss. Accelerated depreciation 
is usually proposed for application pri- 
marily to assets that will eventually be- 
come substantially worthless, rather than 
to assets that are expected to be resold, 
so that the amount of such excess recov- 
ery to be accounted for is relatively 
small. If all assets are allowed to be 
written off entirely at the time of pur- 
chase, then the number of cases in 
which the recovery must be accounted 
for will multiply, but this is the chief 
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difference between administering ac- 
celerated depreciation and an expend- 
iture tax. 

Indeed, if we compare cumulative as- 
sessment of an income tax which allows 
immediate write-offs and cumulative as- 
sessment of an expenditure tax, the 
chief difference will be that with the 
latter gifts and bequests are accountable 
receipts for the beneficiary, and, under 
some interpretations of the concept are 
deductions for the donor; and of course 
that certain items of exempt income, 
such as municipal bond interest, would 
have to be brought into the account. 
Other than this, the main differences are 
that the interest factor would, in prin- 
ciple at least, be handled in a slightly 
different way so as to discount the ex- 
penditure of later years relative to ear- 
lier years, and as a purely formal mat- 
ter the tax itself might be excluded from 
the base, but neither of these differences 
involve administrative considerations. 

Perhaps the simplest way to adminis- 
ter such a tax would be to require the 
taxpayer to report, in addition to his in- 
come and gifts and bequests, his assets 
and liabilities, in terms of their taxable 
basis, at the end of the year. Expendi- 
ture is then computed as net worth as 
reported for the previous year, plus in- 
come, minus net worth reported at the 
end of the current year. In the absence 
of an expectation of substantial rate in- 
creases, and in any case if averaging is 
being applied, the incentive for the tax- 
payer would be in the direction of 
overstating rather than understating his 
end-of-year net worth. This is a favor- 
able situation for enforcement, at least 
once the tax is well etablished, since it 
is rather more difficult to claim non- 
existent assets or conceal liabilities than 
to conceal assets or claim non-existent 
liabilities. 
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At best, however, an adequate check 
of this information would be moder- 
ately difficult, though possibly not seri- 
ously more so than the discovery of un- 
reported income for income tax. If 
returns were required of all persons, 
natural and juridical, then conceivably 
cross-checking of the assets reported in 
the returns of the creditor against the 
liabilities reported in the returns of the 
debtors would yield a check. Variations 
in the spelling of names and other iden- 
tifying data would of course produce 
considerable difficulty of a sort particu- 
larly difficult to handle mechanically. 
In many cases there would be legiti- 
mate differences in the values attached 
to the same item by the two parties, but 
on the whole this would not be too 
serious since the main purpose of the 
matching would be to reveal unreported 
liabilities and verify the genuineness of 
assets, establishment of the legitimacy 
of the value reported being more a mat- 
ter of consistency on the records of the 
taxpayer, in most cases. If, as is likely, 
a complete matching of the items re- 
ported is impractical, even with EDP, it 
might still be possible to select for sort- 
ing and matching all items involving 
persons in certain arbitrarily defined 
alphabetical ranges, as a kind of random 
sample. 

At any rate, for upper bracket tax- 
payers, the administration of an expend- 
iture tax, aided by EDP, would seem to 
be well within the realm of feasibility, if 
not actually easier than administration 
of the present crippled and distorted in- 
come tax. And since the prospects for a 
genuine and thorough rectification of 
the inequities and inconsistencies of the 
income tax against the opposition of 
well-entrenched vested interests is begin- 
ning to seem increasingly remote, trans- 
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formation of the income tax on upper 
bracket incomes into an expenditure tax 
seems well worth attempting, if only as 
a way of circumventing these difficulties, 
and the advent of EDP may well prove 
a strategic occasion for making this 
change. 


Succession Taxes 


The strong vested interests that have 
grown up around the present crediting 
provisions of the Federal estate tax make 
progress in the area of succession tax- 
ation extremely difficult. The smaller 
number of returns makes the advan- 
tages of EDP seem considerably less im- 
portant than with income or expendi- 
ture taxes, but still not negligible. 

Without being a decisive factor, the 
availability of EDP would certainly 
make such radical reforms as conversion 
to a cumulative accessions type of tax, or 
even to a bequeathing-power ’ method 
of assessment, relatively more attractive. 
The cumulative accessions form of tax 
is of course to be desired on the basis of 
conforming more nearly to the objec- 
tive of promoting a more equal distribu- 
tion of wealth; the bequeathing-power 
method has in addition the property of 
making the ultimate burden of the tax 
depend only on the ultimate distribution 
of inherited wealth and independent of 
the modes or channels of devolution 
selected by the taxpayers, thus removing 
much of the baneful influence of the 
tax structure in inducing unnecessarily 
complicated, rigid, and costly testamen- 
tary provisions. 

The present system with its open in- 
vitation to almost complete avoidance 
is to this somewhat jaundiced eye al- 
most beyond being capable of much im- 


1See the writer’s Agenda for Progressive Taxation 
(Ronald, 1947). 
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provement by the kind of tinkering 
that we are likely to get. The inclusion 
of gifts and bequests in the same cumu- 
lative progression would help a good 
deal, at least for the time being until 
taxpayer ingenuity adapts to this change. 
Given the small number of gift tax 
returns at present, the filing problem 
would not be serious even without EDP. 
Probably the main contribution of EDP 
here would be in the direction of lower- 
ing the exemptions and exclusions for 
the gift tax, but even with a substan- 
tial lowering, the problem is likely to be 
primarily one of obtaining adequate re- 
porting, rather than of processing the 
data after they are obtained. One of 
the not inconsiderable advantages of an 
expenditure tax is that it would provide 
a good deal of the information needed 
at this point. By the same token, how- 
ever, imposition of a stiff expenditures 
tax would probably make succession 
taxes seem less necessary, at least over 
the middle income ranges. 


State and Local Taxes: 
The Property Tax 


Superficially, EDP would seem to 
have a great deal to offer to the im- 
provement of the assessment of the real 
property tax, and indeed in some areas 
the process has been mechanized to a 


noteworthy degree. One can easily 
conjure up a scheme where all parcels 
are recorded on a master magnetic tape 
with a reasonably complete description 
of the property in terms of a fairly sub- 
stantial number of parameters, where 
this master inventory is kept up to date 
through the compilation of a list of 
changes, and where price data from 
transactions are analyzed by fancy cor- 
relation techniques to provide an assess- 
ment formula for valuing this inven- 
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tory, with the formula being itself 
revised at frequent intervals. 

This raises the question of whether 
the real property tax as we conceive of 
it in principle is a sufficiently innocu- 
ous form of taxation to stand being as- 
sessed strictly in accordance with its 
theoretical principles. Many are con- 
vinced that the prompt assessment and 
taxation of improvements at full value 
would have a serious effect on urban re- 
development and other forms of prop- 
erty improvement, as is evidenced by 
the fact that plans will not go forward, 
in many cases, without some form of 
tax relief being applied. Delays in cor- 
recting assessments may indeed be a form 
of unofficial tax abatement that may in 
fact be badly needed; to guarantee 
prompt reassessment through EDP pro- 
cedures might well do more harm than 
good. 

To look at the matter optimistically, 
one might hope for reform of the prop- 
erty tax towards ultimately taxing land 
values more heavily, and taxing improve- 
ments primarily in relation to physical 
characteristics that relate to some form 
of social cost imposed upon the com- 
munity rather than to the cost directly 
incurred by the owner. In terms of 
economic motivation, it is absurd to 
have two buildings, for example, located 
side by side and identical in terms of oc- 
cupancy characteristics, but the one, be- 
ing a more costly fireproof structure 
paying higher taxes than the neighbor- 
ing firetrap. To be sure, one ought not 
to expect the property tax to perform 
the function of a building code, but on 
the other hand it is certainly undesir- 
able to have a tax that enhances the in- 
centives for violation or at least for 
mere minimal compliance with such 
codes. 
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Transition from what we have now 
to such a reformed property tax is 
likely to prove difficult, at best, parti- 
cularly if an attempt is made to avoid 
undue disappointment of legitimately 
held expectations and infringement of 


DISCUSSION 


The discussion brought out what ap- 
pears to be a danger attached to the 
use of EDP equipment and procedures. 
There may be a tendency to merely 
translate present practices and proce- 
dures to computer operation because of 
the machine capability to do a lot of 
things much more rapidly. This prob- 
ably is not the best thing to do in the 
long run. EDP should relieve some of 
the administrative burden so that imagi- 
native tax thinking is possible. With 
the application of simulation models to 
tax administration, imaginative and de- 
cisive tax thinking can be tested for tax- 
payer reactions. The limitations here 
are not limitations of the hardware, but 
rather the lack of imagination in the 
people using the machinery. It seemed 
as though EDP’s policy implications were 
strongest in this respect. 

Several different types of tax struc- 
tures and “ tax reforms” were discussed 
in terms of their implementation and 
enforcement through the use of EDP 
techniques. Some of these were: 


1. The averaging concept developed 
in the paper. 
2. An expenditures tax as an alterna- 
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vested positions established in good faith. 
There may be ways in which EDP could 
assist in the transition process through 
permitting more factors to be taken into 
consideration than can readily be han- 
dled by traditional methods. 


NOTES . 


tive to the income tax. 
The state-federal problems in the 
field of survivors and inheritance 
taxes. 

4. The property tax. 


Discussion then returned to two earlier 
points. 


1. Whether the taxpayer should con- 

tinue to have to do any comput- 
ing of his own tax. 
With respect to integration, there 
was an expressed opinion that EDP 
might enable reforms to be ob- 
tained indirectly which would not 
be available directly. As an ex- 
ample, if both income taxes and 
social security are each adminis- 
tered with EDP, the duplication 
will then be more apparent and 
soon somebody will suggest that 
the processes be combined. 


EDP was not seen as having much po- 
tential in the gift and estate tax areas 
where all suggested reforms are not suf- 
ficiently mathematically sophisticated to 
demand EDP for acceptance. 

In terms of the cross-reference of data 
that “ should ” be available in the Master 
File, EDP procedures have much to offer 
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in fostering greater integration between 
various taxing bodies. This was not 
limited to state-federal integration, but 
included the various local taxing bodies 
such as cities, townships, counties and 
school districts. The capabilities of the 
equipment are known. What is re- 


quired is a re-thinking of the problems 
of tax policy in terms of socially desir- 
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able goals. Once the problem has been 
defined and alternative choices explored, 
then the machines can be adapted to fit 
the requirements of the solution. As 
automation increases, the whole social 
structure of our environment will be 
subject to revolutionary change; tax ad- 
ministration must keep abreast of this 
change. 





SIMULATION AND TAX ANALYSIS: 
A, RESEARCH PROPOSAL ¢ 


WILBUR A. STEGER * 


ee than thirty professional econ- 
omists submitted testimony in the 
recent hearings of the U. S. House of 
Representatives Committee on Ways 
and Means, conducted to investigate the 
possibilities for constructive tax reform.' 
While the essential worth of these testi- 
monies must lie with the members of the 
Committee, an “ objective” overview of 
these efforts would have to include the 
following observations. First of all, it is 
striking to note that “equity” argu- 
ments are used time and again to sup- 
port specific policy conclusions which, 
themselves, are not based on rigorous 
analyses or empirical evidence. Sec- 
ondly, not only are the non-economist 
members of the panel frequently in 
strong disagreement, but two or more 
economists will also reach diametrically 
opposing conclusions.” By and of itself, 
this is perhaps the nature of normative, 
policy-seeking economics, seeking as it 


+ The material in this paper is an integration of 
work done before coming to RAND and experience 
at RAND with applying simulation techniques to 
military problems. The RAND Corporation provided 
clerical support. 

* The author is an economist with The RAND 


Corporation. 


1 Tax 
Committee on Ways and Means, U. S. Government 
Printing Office, Washington, D. C., 1959. 


Revision Compendium, submitted to the 


Epitor’s Note: This paper, as noted in the Foreword, 
was not presented at the Conference but was obtained 
independently. 


does to “clarify the issues and choices 
concerning the allocation of revenues 
which are, or ought to be, the subject of 
national political debate.” * Neverthe- 
less, if a way to settle these differences 
could be found, most would be in favor 
of seeking it out. 

Unfortunately, this paper has no such 
cure-all to recommend; but it does make 
a proposal which could, at a minimum, 
improve the situation and change the 
many reasons for the “ differences of 
opinion ” to more empirically debatable 
proportions. To forestall any sharp 
feeling of let-down on the reader’s part, 
I must warn him that this proposal is 
merely the result of putting together 
some of the newer “ management sci- 
ence” and econometric techniques — 
such as simulation, heuristic decision 
rules, and computer technology—with a 
spelling out of the implications of de- 
tailed alterations in the tax law. 

Before this “plan” is described, a 
short discussion of the reasons underly- 
ing the “ disagreement among experts ” 
is in order. As a case in point, an ex- 
ample is drawn from the pages of this 


2 For a discussion of “ tax experts” and federal tax 
policy, see R. Blough, The Federal Taxing Process, 
Prentice-Hall, New York, 1952, particularly pp. 125- 
145. 


3 F. M. Bator, On the Uses of Economics: Theory, 
Policy, and Values, The RAND Corporation, Paper 
P-2174, February 9, 1961. 
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Journal, followed by a brief description 
of some recent additions to the economic 
analyst’s tool kit and how they might be 
applied to the problem at hand. While 
portions of the proposed simulation 
model already exist, the purpose in de- 
scribing it below is primarily to indicate 
how some of these newer techniques 
might aid in the formulation of tax pol- 
icy: if the idea has merit, the particular 
method of application — something like 
that described in these pages—will then 
be chosen. As a last warning: much of 
what follows is hortatory, unproven, 
and untried. The originality, if any, is 
in the particular way some loose threads 
have been pulled together. 


SOME CAUSES OF DISAGREEMENT AMONG 
EXPERTS: THE EXAMPLE OF CAPITAL 
GAINS TAX PROPOSALS 


Alternative capital gains proposals 
were among the more heatedly debated 


topics before the Committee,* but a 
more concise example of differences 
among very able public finance theorists 
is that among Harold Somers, Walter 
Heller, and Robert F. Gemmill, dis- 
cussed by Somers in a recent National 


Tax Journal article.’ That such differ- 
ences arise is not unusual since, in 
Blough’s words, “ tax analysis is neces- 
sarily in terms of tendencies and prob- 
abilities, for unseeable factors extraneous 
to the tax may upset all calculations.” ° 
In this spirit, the purpose of the follow- 
ing discussion is to classify briefly the 
reasons for the differences through an 
example, which in turn will be used to 
evaluate how the research proposal dis- 
4See Tax Revision Compendium, pp. 1193-1299. 


5 Harold M. Somers, “‘ Reconsideration of the Capi- 
tal Gains Tax,” National Tax Journal, December, 
1960, pp. 289-309. 


6 Blough, op. cit., p. 129. 
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cussed below may offer aid in some of 
these areas.’ The following are the prin- 
cipal reasons for these disagreements: 
(1) Differences in system objectives; 
(2) Scope of the analysis; 
(3) Actions of the rational investor; 
(4) Lack of empirical data; and 
(5) The dynamic interrelationships 
involved. 


Differences in System Objectives 


Economists may differ on specific sys- 
tem goals when discussing any but the 
grossest economic aims. No harm is 
done so long as these are listed as a speci- 
fied set of values, since the economist 
can then state and evaluate the alterna- 
tive modes of obtaining these values. 
Somers very clearly states, for example, 
that one of his objections to the pres- 
ent capital gains structure is that it is 
undesirable to prevent a stock-market 
correction in an upswing through the 
artificiality of a tax lock-in effect.’ 
Similarly, where tax effects prevent 
otherwise economically wise investment 
decisions, this is clearly undesirable from 
the standpoint of economic growth.® 
Part of the reason that Heller disagrees 
with Somers’ critical evaluation of the 
present capital gains structure is that he 
does not believe these are necessarily un- 
mitigated evils. For example, Heller be- 
lieves it may be desirable to maintain the 
stability of security prices in an upswing 
through the “lock-in” effect of the 
capital gains tax."° Here, when experts 

7 In other words, no attempt will be made to judge 
the “correctness” of the arguments made on both 


sides—both of which, incidentally, I found most per- 
suasive and cogent. 


8 Somers, op. cit., pp. 298-299. 
9 Ibid., pp. 302-303. 


10W. W. Heller, “ Investors’ Decisions, Equity, 
and the Capital Gains Tax,” Federal Tax Policy for 
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differ for this reason, the tax policy 
maker has to match his own choice of 
objectives with those of the tax experts. 
In fact, the economist’s calling atten- 
tion to these alternative goals may aid 
the policy maker by expanding his 
knowledge of the possible effects of his 
decision. Definition and agreement to 
explicit criteria, then, is the first need 
for agreement among tax experts. The 
remaining causes of differences among 
experts involve more technical consid- 
erations regarding the methods of the 
analysis. 


Scope of the Analysis 


Economic analysis requires the stipu- 
lation of a particular abstraction of the 
material world deemed to incorporate 
the relevant features. Furthermore, 
these features, when manipulated, pur- 
port to reflect valid conclusions about 
the real world. Thus, it is not surprising 
to find that, in as complex a situation as 
people behaving under alternative tax 
structures, analysts have decided to 
“ partition ” different parts of the world 
in different ways for intensive study. 
One analyst of the impact of capital 
gains on asset prices, for example, has 
chosen to ignore specified but related 
portions of the tax structure (such as 
the provision of the tax law permitting 
an investor to avoid paying accrued capi- 
tal gains at death, or the differential 
tax rate/holding period provision) and 
makes highly simplified assumptions 
about investors’ expectations and the 
number of assets involved (for example, 
a “single asset” is used in much of the 
analysis) .’* However, Somers refuses to 





Economic Growth and Stability, 84th Cong., 1st sess. 
Joint Committee on the Economic Report, 1955, U. S. 


Government 
1956, p. 388. 


11 R. F. Gemmill, “* The Effect of the Capital Gains 
Tax on Asset Prices,” National Tax Journal, Decem- 


Printing Office, Washington, D. C., 
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operate under the same ground rules— 
his distinct privilege, since no one knows 
precisely how to set the workable boun- 
daries of a “‘ predictive ” economic anal- 
ysis. Somers reiterates the validity of 
an effect that Gemmill has disputed, 
merely by restoring to the analysis the 
related portions of the tax law omitted 
by Gemmill.’? At the same time, Som- 
ers expands the scope of his original 
analysis ** by including some additions 
of Gemmill’s: the capital and liquidity 
effects of the capital gains tax.* These 
factors, it is admitted, partially offset 
the effect postulated originally in their 
absence. The moral, of course, is that it 
is necessary to include all factors which 
bear upon the analysis in question, and 
to expand the numbers of these explana- 
tory variables when necessary; more 
about this below. 


Actions of the “ Rational Investor ” 


Allied to this “ scope’ question are 
the postulated actions of the so-called 
“rational investor.” For example, he is 
expected to behave differently when he 
is alleged to have a desire for liquidity 
or to be aware of the possibility of escap- 
ing the capital gains tax forever on his 
deathbed. But even where these tax 
analysts admit to the same scope for the 
hypothetical investor’s “decision fac- 
tors,” they have different opinions about 
the investor’s actual behavior. Heller 
contends that rational behavior precludes 
taxes from affecting the sophisticated 
investor’s decision processes; *° Somers 





ber, 1956, pp. 289-301. 
12 Somers, op. cit., p. 296. 


13 Idem, “An Economic Analysis of the Capital 
Gains Tax,” National Tax Journal, September, 1948, 
pp. 226-232. 


14 Gemmill, “The Effect of the Capital Gains 
Tax,” p. 299. 


15 Heller, op. cit., p. 386. 
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disagrees, arguing that taxes are one of 
the factors the rational seller always con- 
siders; ‘© and Gemmill holds that a ra- 
tional investor will mot increase his res- 
ervation price sufficiently to cover the 
full tax liability at the sale price. The 
issue is important because if, in the sim- 
plest cases, sales which would have been 
profitable in the absence of a capital 
gains tax become unprofitable with it, 
then the capital gains tax can be held re- 
sponsible for increasing stock prices 
artificially.” Gemmill admits this can 
happen, but demonstrates that an in- 
vestor will not demand the entire amount 
if he can sell and take advantage of an 
expected decline in the price of the 
stock.17 Going beyond Gemmill’s anal- 
ysis, it is easy enough to show that, by 
allowing the investor to benefit by sell- 
ing the stock short prior to its decline— 
even if he has to obtain funds by selling 
the appreciated asset prior to its decline 
—it would always pay to sell short and 
then buy back at the anticipated low.’® 
This is more in conformance with Hel- 
ler’s stated beliefs but does not mean 
that tax factors are entirely ignored, 
even here: the capital gains tax on the 
appreciation of the first sale and the gain 
on the short sale do decrease the poten- 
tial gain relative to what it would be 
without the capital gains tax. Thus, 
where enough uncertainty exists, the in- 
vestor may not wish to incur the certain 
tax for only a probable larger total gain. 
My primary reason for bringing in the 
real-world complications of short-selling, 


ec 


16 Somers, ‘‘ Reconsideration of the Capital Gains 
Tax,” p. 294. 


17 Gemmill, op. cit., p. 294. 


18 The reader will be spared the algebraic proof of 
this easily derived fact. He can demonstrate it to 
himself by using Gemmill’s example (ibid.) and pos- 
tulating various potential price appreciations much 
greater than Gemmill’s postulated $270. 
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at this juncture, is not to add to the dis- 
pute between Gemmill and Somers; 
rather, it is to show how difficult it is to 
define unambiguously the “ rational in- 
vestor’s” actions in the face of such 
complications as differential holding 
periods, short-selling, puts and calls,’® 
many stocks undergoing various price 
trends, different liquidity preferences, 
shifting time-discount factors and mar- 
gins, etc. No one doubts the empirical 
evidence that capital gains taxes have a 
significant impact on investors’ behav- 
ior; 7? but even these empirical studies 
indicate that taxes have had a differen- 
tial impact, not entirely predictable, on 
various groups in the population. No 
theory has yet explained all the empiri- 
cal evidence on the subject and perhaps 
none ever will. Except for those who 
may fall under the broadest (and non- 
operational) definition of the “ rational 
investor,” most investors probably do 
not act as “ rationally ” as tax experts 
claim they do. The importance of this 
fact lies beyond the disagreements it 
causes among experts, and we shall re- 
turn to it later. 


The Lack of Empirical Data 


Few facts of economic life are so per- 
vasive as the several aspects of the in- 
come tax; yet we are forced to perform 
a great deal of “ guesstimating ” in at- 
tempting to describe the actual past per- 
formance of individual investors of 
various types in the face of changing 

19 See C. B. Franklin and M. A. Colbey, “t Puts and 


Calls: A Factual Survey,” Journal of Finance, March, 
1958, pp. 21-34. 


20L. H. Seltzer, The Nature and Tax Treatment 
of Capital Gains and Losses, National Bureau of Eco- 
nomic Research, New York, 1951, p. 178; J. K. But- 
ters, L. E. Thompson, and L. J. Bollinger, Effects of 
Taxation: Investments by Individuals, Harvard Grad- 
uate School of Business Administration, Boston, 1953, 
pp. 29-32. 
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times and tax laws. Here, our problem 
is not merely to predict “ rational ” be- 
havior; it is to interpret relevant past 
behavior. No amount of aggregative 
data, such as are usually produced for 
tax analysis, can help quantify, for ex- 
ample, just how many of Somers’ indi- 
vidual demanders will “ walk- ” (rather 
than “ flock-”) in because of the effect 
of the capital gains tax.”* Nor has any- 
one attempted to assign numerical mag- 
nitudes to such behavior. As with the 
preceding two categories of reasons for 
disagreement, we shall return to this 
topic as well. 


The Dynamic Interrela- 
tionships Involved 


Finally, and perhaps as a subtopic 
under the immediately preceding one, 
there are questions involving the rela- 
tionships among agreed-upon variables. 
Perhaps they are basically data ques- 


tions, because no one may doubt that 
(for example) “suppliers” may also 
become “ demanders” and vice versa.”* 
However, how many demanders become 
suppliers, and how soon, is still a basic 
question which helps determine the net 
cash position of all investors (vis-a-vis 
the market) and therefore the trend of 
market prices. As of now, we have 
very little information about these sorts 
of dynamic interrelationships. 

The above listing by no means ex- 
hausts the reasons for disagreements 
among tax experts. Blough, for ex- 
ample, includes among other reasons: in- 
competent analyses, different personal 
experience of the experts involved, or 
lack of objectivity on the part of one or 
more of the experts.”* None of these 


21 Somers, “ Reconsideration of the Capital Gains 
Tax,” p. 308. 


22 Ibid., p. 297. 
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reasons are present in the current ex- 
ample, but even they will be dealt with, 
to an extent, by the technique proposed 
in this paper. 


THE NEW TECHNIQUES 


Management science, operations re- 
search, mathematical economics—many 
claims have been made for the power of 
these techniques, including statements 
that a judicious selection of many tools 
from this grab-bag will finally enable us 
to apply to economic questions the same 
“ scientific method ” used in the physi- 
cal sciences. Experimentation, ordinar- 
ily forbidden to the economist for obvi- 
ous reasons, is permitted in a vicarious 
manner. This, it is claimed, allows the 
confrontation—as in the physical sci- 
ences—of hypotheses generated by the 
accumulation of experience.”* 


Simulation in General 


Several elements unite to produce the 
particular configuration of these newer 
techniques which I believe will yield the 
greatest worth in the specific area of 
public finance, the evaluation of alter- 
native income tax proposals. The over- 
all technique is called “ simulation ”. 
Most dictionaries define “‘ simulate ” as, 
“to assume or to have the mere appear- 
ance or form of, without the reality.” 
In place of so unflattering a definition, 
it is not surprising to find simulation in- 
creasingly referred to as “a general 
approach to the study and use of mod- 
els,” > or a technique for “ building 
theories that reproduce part or all the 
output of a behaving system.” ** For 


23 Blough, op. cit., p. 139. 


24G. H. Orcutt, “Simulation of Economic Sys- 
tems,” American Economic Review, December, 1960, 
pp. 893-907. 


25 Ibid., p. 893. 





No. 3} 


our purposes, it is best to consider it as 
a laboratory investigation which repro- 
duces the main features of a system for 
the purpose of specific analysis, without 
duplicating it in every detail.” With- 
out attaching too much rigidity to our 
definition, we may say that “ simula- 
tion” (a) is ordinarily placed in con- 
tradistinction to conventional mathe- 
matical techniques, (b) intensively uses 
electronic data processing equipment to 
perform its mathematical tasks, (c) 
“‘more realistically ” includes consider- 
able detail and large numbers of endog- 
enous variables, and (d) produces as 
outputs time paths of these endogenous 
variables, as a product of a set of ini- 
tially specified conditions and parame- 
ters. Much has recently been published 
about this relatively new (at least, for 
economics) analytic tool.2* Much, per- 
haps, has been published in an unfortu- 
nately hortatory style, exalting the al- 
leged virtues of the many manifestations 
of the technique. Briefly, it is pur- 
ported to do the following better than 
more conventional mathematical devices 
can: 

(1) Permit the study of large num- 
bers of variables and relationships which 
current rigorous mathematical analysis 
finds impossible; 





26 G. P. E. Clarkson and H. A. Simon, “ Simula- 
tion of Individual and Group Behavior,” American 
Economic Review, December, 1960, p. 920. 


27 In this unusual sense, it has thus been referred 
to as “‘ synthetic experimentation.” 


28H. A. Simon, “ Theories of Decision-Making in 
Economics,” American Economic Review, June, 1959, 
pp. 253-283; Orcutt, op. cit.; M. Shubik, “ Simula- 
tion of the Industry and the Firm,” American Eco- 
nomic Review, December, 1960, pp. 908-919, (espe- 
cially his bibliographies on simulation, p. 919). For 
an allied topic, see the review article on management 
games, K. J. Cohen and E. Rhenman, “ Role of Man- 
agement Games in Education and Research,” Manage- 
ment Science, January, 1961, pp. 131-166. 
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(2) Permit sensitivity test analyses 
of models; 

(3) Serve as a data-organizing de- 
vice; 

(4) Serve as a planning tool; 

(5) Prove to be more easily modifi- 
able with the accumulation of learning; 

(6) Assist in short- or long-run pre- 
dictions of both microeconomic and 
macroeconomic units; 

(7) Permit the identification of the 
important parameters and relationships 
in a specified problem; and 

(8) Serve as a testing device for 
“ preferred ” policies suggested by other 
techniques. 


Simulation—In Particular 


One of the nation’s largest simulation 
efforts *® consists of a simulation activity 
designed to help military planners 
choose among difficult resource-alloca- 
tion alternatives at a level of detail at 
which these decisions had to be made. 
Furthermore, senior military personnel 
“* operated ” and helped derive preferred 
policies through active participation in 
manned simulation models. If the tech- 
nique is used properly, it can produce 
many of the advantages claimed for it 
in the preceding paragraph. 

The simulation technique now exists 
in many forms. The RAND laboratory 
employs several, as well as more analytic 
techniques. In each of these forms sim- 
ulation can be viewed as “an inter- 
mediate step between observation of the 
real-world and a complete mathematical 
representation of the real-world.” *° 

29 The RAND Corporation’s Logistics Systems Lab- 
oratory. For a description of some of its operations 
and results, see W. W. Haythorn, “ The Use of Simu- 
lation in Logistics Policy Research,” in Sequential De- 


cisions and Simulation, Rosentiehl and Ghouila-Houri 
(eds.), Dunod, Paris, 1960. 


30 Ibid., p. 214. 
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The primary choices in constructing the 
model to be used in a simulation study 
revolve around several alternatives, to- 
tally under the control of the experi- 
menter. Depending upon the specific 
alternatives chosen, the resulting prod- 
uct may be either a highly detailed piece 
of hardware, such as a simulation link 
trainer for aircraft, or a very abstract 
all-computer representation of reality 
referred to as a ““ Monte Carlo ” model. 
In the next section, the particular needs 
(the “demand side”) of tax-policy 
evaluation will be reviewed in the light 
of the kinds of benefits (the “ supply 
side”) that simulation purports to yield. 
Following that, an actual simulated 
study will be suggested. However, any- 
one with previous model-building ex- 
perience could very well decide that a 
different set of modelling choices should 
be made vis-a-vis tax-policy simulations. 
Regardless of the specific techniques 
chosen below, however, it is important 
to note that the ways in which these 
technical choices are made vitally affect 
the cost of the simulation effort and its 
chances of success. 

A list of such technical choices, with 
some examples, includes: 

(1) The scope—the particular func- 
tions, organizations, and decision-rules 
to be incorporated in the simulation 
model. 

(2) The level of detail—the item-by- 
item particulars of each of the included 
functions, organizations, and decision- 
rules. 

(3) The role and type of computer 
—during preparation; the simulation 
run (or “ playing”); and the analysis 
phase. 

(4) The presence or absence of par- 
ticipants within the model and their 
role—as decision-makers; clerical aides; 
evaluators of the model’s internal valid- 
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ity; users of information; and definers 
of the rational (or irrational) role of 
the human in a complex system. 

(5) The extent to which reality is 
simulated. The larger the role of the 
computer, the less the need for realism 
—so much so that in all-computer 
Monte Carlo studies, distortions of real- 
ity are intentionally introduced for ex- 
perimental design purposes. 

(6) Types of uncertainty present— 
the use of expected values; incorpo- 
rating known variances as_ stochastic 
(probabilistic) elements; the presence of 
hostile opponents, as in a “ two-side 
war-game.” 

(7) Experimental design—length of 
individual runs; number of runs; which 
parameters to vary and by how much. 

(8) Collection of input data—using 
only available data; “plugging up” 
small known gaps; instituting a large 
data-search effort; artificially “ manu- 
facturing ” needed micro-unit data from 
macro-unit data; or relying only on 
““ manufactured ” data but playing these 
through the model to see their effects. 

(9) Miscellaneous technical consider- 
ations *'—“ one-period change” versus 
“process” (i.e., multi-period lags for 
the model’s endogenously produced vari- 
ables) models; recursive (proceeding in 
short, discrete time-period steps) versus 
“interdependent” (i.e., requiring in 
each time period the solution of a set of 
simultaneous equations); determining 
the calendar length of the basic time 
period chosen for the model. 

This is only a partial list of the choices 


31 These are not meant to be belittled; their im- 
portance is great. However, in the interest of retain- 
ing the primarily non-technical character of this 
paper, I will merely refer the interested reader to Or- 
cutt, op. cit., and J. S. Duesenberry, O. Eckstein, and 
G. Froman, “A Simulation of the United States 
Economy in Recession,” Econometrica, October, 1960, 
pp. 749-810. 
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open to the simulation designer, but it 
should reveal the sorts of problems con- 
fronting him. Basically, they are no 
different from those applicable to any 
other form of research, but they need to 
be made more explicit in a simulation 
experiment. 


WHAT FORM OF SIMULATION FOR 
TAX POLICY ANALYSIS? 


We can now match up the difficulties 
of tax policy making (see above, p. 3) 
and a general form of the technique. 
Proceeding from the above-listed reasons 
for differences of opinion among tax 
experts (pp. 3-8), I have made a pre- 
liminary estimate of what a simulation 
to aid in the analysis of detailed tax 
proposals might look like. The particu- 
lar form the simulation activity used in 
this comparison can be referred to as a 
** developmental, abstract, system-simu- 
lation of interacting taxpaying units.” 
This form was chosen in the light of our 
very limited knowledge about the be- 
havior of individuals and groups in the 
face of alternative tax policies; however, 
as we shall see below, other forms of 
analysis could also be used at various 
stages of the study. 

Briefly, the proposed simulation exer- 
cise ** would be (a) “ developmental,” 
in that some of the subsidiary models 
making up the over-all simulation model 
would be relatively ill-defined and ill- 
structured. The simulation exercise is 
partly used in an exploratory way to 
help better define the behavioral prop- 
erties of these models and their over-all 
validity. It would be (b) “ abstract,” 
in that many parts of the model would 


32 This refers to the combined activity of collect- 
ing the necessary data, delineating the scope of the 
phenomena to be represented, building a computer 
model, and analyzing the results of variations in that 
model’s initial conditions and other inputs. 
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be too costly, complex, or unwieldy to 
do anything but build a symbolic labo- 
ratory representation, probably through 
the use of a computer where the parts 
of the system are well understood. The 
exercise would comprise (c) a “ sys- 
tem,” in that the over-all model would 
include the relevant elements (i.e., those 
purported to affect the tax proposals 
under study) as are deemed necessary to 
achieve adequate representation. And 
(d) the exercise would embrace “ inter- 
acting taxpaying units,” in that in- 
dividual decision-making “ tax-units ” 
would be represented in some realistic 
manner, interacting with one another 
and with relevant organizations in a 
complex, dynamic manner. The pri- 
mary purpose of the model would be to 
learn about the behavior of different 
types of tax-affected “ households” or 
“units” under varying economic and 
tax-policy conditions, so that the be- 
havior of the aggregate tax-affected 
population can be better predicted in the 
face of alternative tax proposals. To do 
this, we computerize the more routine, 
predictable portions of the system 
through determinate or Monte Carlo 
models; we represent those portions 
which involve human judgment or in- 
ductive decision-making under uncer- 
tainty either by a human participant 
“embedded ” in a simulated environ- 
ment or by the mechanical simulation of 
the decision process itself. 


THE COMPONENTS AND RELATIONSHIPS 
OF THE SIMULATION MODEL 


Figure 1 demonstrates the basic fea- 
tures of the proposed simulation model. 
The model’s concept is by no means new, 
having been exercised in several RAND 
Logistics Systems Laboratory * simula- 
tions and presently being used in efforts 

33 Haythorn, op. cit. 
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such as the simulation of the U.S. econ- 
omy by Orcutt and his collaborators.” 
It consists of several types of “ repre- 
sentative” interacting tax-households 
which (a) receive input information 
which alters their present status and 
cumulative history, and (b) operate 
upon the information to make decisions 
relative to a set of potential actions. 
These actions include buying and selling 
securities or non-securities investments, 
perhaps taking a different net cash posi- 
tion than previously, guided by any 
pertinent detailed tax considerations. 
The outputs from the operations of 
these tax households or operating units 
are, themselves, a function of several 
characteristics. Some of these charac- 
teristics are peculiar to that opera- 
tional unit—its personal history in the 
securities and non-securities market, its 
income/growth objectives, and certain 
tax-relevant family characteristics. Oth- 
ers are common to all operating units, 
such as existing national tax policies 
(for e.g., capital gains and regular in- 
come tax rates, differential holding pe- 
riods, realization criteria, the tax-savings 
from municipal securities, etc.), and 
economic conditions and forecasts. The 
operating tax units will individually in- 
teract with a securities market-mecha- 
nism model and a “ money ” (and tax) 
market-mechanism model. They will be 
able to obtain specified historical infor- 
mation and advice about securities and 
tax matters. The model’s operation pro- 
ceeds in discrete steps of relatively short 
time intervals *° (i.e., it is a “‘ recursive ” 
operation), each period beginning with 


34 Orcutt, op. cit. 


35 For many purposes, the model might be operated 
over very short time periods, such as days. However, 
it can be made sufficiently flexible to permit variable 
time-period length. 
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the inputs primarily generated endoge- 
nously from the previous period’s opera- 
tion of the securities and money market 
models. The operators receive these in- 
puts as information and use it to make 
the current period’s decisions. The re- 
sults of these decisions are then fed into 
the securities and market operations 
models to create this period’s security 
and non-security sales and prices, and 
the results of this period’s banking 
functions (lending and aggregate sav- 
ings changes). 

The aggregative outputs of the study 
—the results of the interrelationships of 
the taxpaying units’ individual outputs 
—are: the time series showing, for each 
security and non-securities asset, the 
period-by-period sales and prices; the 
liquidity position of the investors; the 
realized and unrealized capital gains and 
losses; the revenues from the income tax, 
with its sources identified. 

Several features of such a model are 
the result of choices made by the simu- 
lation designer. These choices will be 
discussed under the following subject 
headings: (1) size of the experiment, 
(2) representation of the tax house- 
hold’s decision-process, (3) representa- 
tion of the market mechanism, and (4) 
input sources. 


Size of the Experiment 


The limiting factors here, of course, 
are professional and clerical resources 
and computer availability; prohibitive 
costs would demolish the advantage 
claimed for such a simulation.*® Ex- 
perience with the RAND simulations 
reveals that such a model, involving 
relatively few representative decision- 
making operating tax-unit types—say, 

36 For a discussion of methods to reduce the costs 


of the computer portion of such simulation experi- 
ments, see Orcutt, op. cit., pp. 901-903. 
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up to ten—could operate with at least 
one hundred different types of securities 
and a similar number of non-security 
types of investments.*” Of course, there 
could be large numbers of units within 
each type category.** Other limiting 
factors are, as we shall see below: the 
mode used to simulate the investor’s 
decision-process, be it computer or hu- 
man; the limitations of experimental de- 
sign (see p. 298); and the sources of 
input data (see p. 299). One cannot 
precisely define the detail before other 
questions are also answered. In any 


case, the larger the number of types of 
securities and/or operating tax-units, 
the greater is the simulation’s realism 
and our assurance of valid results; how- 
ever, the simulation’s costs and com- 
plexity increase accordingly. 


Representation of the Tax Unit’s 
Decision Processes 


For many purposes, it is not impor- 
tant that the internal mechanism of a 
simulation only superficially resembles 
the “real thing” being modelled, par- 
ticularly where one can use all-computer 
Monte Carlo models.*® But, since the 
primary object of the experiment is to 
promote better understanding of the ef- 
fects of detailed tax policy on individual 
tax-paying units (and ultimately on the 

37 A similar scope, in terms of the number of se- 
curities, has been used in simulating a selection of a 
portfolio of groups of securities. See G. P. Clarkson 
and A. H. Metzler, “ Portfolio Selection: A Heuristic 
Approach,” Journal of Finance, December, 1960, pp. 
465-480. 


38 In a simpler simulation model than the one pro- 
posed here, several thousand tax-paying units were 
used. See W. A. Steger, ““ Averaging Income for Tax 
Purposes: A Statistical Study,” National Tax Journal, 
June, 1956, pp. 97-114. 


39 A. W. Marshall, “ Experimentation by Simula- 
tion and Monte Carlo,” The RAND Corporation, 
Paper P-1174, January 28, 1958. 
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aggregative effect of such actions), we 
are more anxious to predict how these 
units will act under various stipulated 
conditions. If we understood the proc- 
ess of investment decision-making well 
enough, we could represent it in our 
model by a simple computerized “ black 
box ” which would receive inputs and 
generate the required outputs in a real- 
istic manner. But no such “ black 
box ” mechanism exists today to reflect 
the non-linearities, the human-intro- 
duced errors, and the complexity of 
human-oriented goals or drives.“° We 
have very few (if any) analytic, norma- 
tive models which predict man’s be- 
havior accurately. Our choices, under 
these circumstances, become limited to 
the following: 

(a) Careful observation of different 
types of investors, in actual market situ- 
ations, relative to tax situations.*! This 
method’s primary limitation for the 
purposes of modelling taxpaying-units 
lies in its lack of detailed predictability 
of behavioral actions with respect to 
specified differences in tax and environ- 
mental conditions. 

(b) Using humans as decision-mak- 
ers. In RAND’s manned simulations or 
games, two types of playing personnel 
have been used (aside from the conven- 
tionally used “college sophomores ”’) : 
those who were known experts in their 
fields,** or the everyday practising, ex- 

40M. Haire, “ Psychology and the Study of Busi- 
ness,” in Social Science Research on Business: Product 
and Potential, R. A. Dahl et al., Columbia University 
Press, New York, 1959, p. 71, discusses how human- 
introduced error often leads to a very poor prediction 
Others have described how 
man does not behave in simple binary-choice experi- 
ments as statistical decision theory would have them 


behave. See H. A. Simon, “ Theories of Decision- 
Making in Economics,” op. cit. 


of system performance. 


41 Butters et al., op. cit., is an excellent study of 
this type. 
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perienced individual.** Differences in 
behavior will sometimes arise between 
these two types of manned-simulation 
participants, with the former often re- 
sorting to more elaborate analytic tech- 
niques to aid in decision-making. How- 
ever, the everyday experienced individ- 
ual sometimes has outperformed the 
“expert.” In either case, even in the 
most complex system simulations, expe- 
rience has shown that relatively few 
people (a maximum of six) are needed 
in any one decision-making “ position ” 
for representative behavior to be re- 
flected. Of course, there are many ad- 
vantages and disadvantages to introduc- 
ing humans into a simulation: while 
they are fairly easily “ reprogrammable ” 
and help the experimenter learn and 
improve the formulation of decision 
rules, the use of humans tends to reduce 
the number of simulation sensitivity- 
tests one can make with a given model 
for a given analysis budget.** 

(c) As an alternative to using hu- 
mans, once it is possible to describe un- 
ambiguously the operating rules of the 
decision-maker for each set of informa- 
tion available to him—including the 
possibility of seeking further informa- 
tion—it is possible to specify a set of 
“heuristics” for computer simulation. 
“ Heuristic” decision-making employs 
that kind of “. reasoning not re- 
garded as final and strict, but as provi- 
sional and plausible only, where our 
purposes are to discover the solution of 
the present problem.” *° Even though 





42 Olaf Helmer and N. H. Rescher, On the Episte- 
mology of the Inexact Sciences, The RAND Corpora- 
tion, Report R-353 (ASTIA No. AD 236439), Feb- 
ruary, 1960. 


43 Haythorn, op. cit. 


44 Compression of time into artificially short simu- 
lated time periods can be done at least hundreds of 
times faster in unmanned simulations. 


45 G. Polya, How to Solve It, Princeton University 
Press, Princeton, N. J., 1948, p. 102. 
P 
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the human faced with complex and un- 
certain situations may not have the 
memory, computing capacity, and rig- 
orous set of algorithms belonging to a 
programmed electronic calculator using 
a set of: economic rules, computer 
programs simulating the step-by-step 
thought of a human are beginning to 
approach predictive capability.*° The 
primary future of these programs is that 
they perform some of the kinds of non- 
numerical computations and pattern in- 
terpretation that humans call “ think- 
ing.” One of the more complex of 
such all-computer simulations has been 
that of a trust investment officer choos- 
ing securities for portfolio purposes.** 
The experimenters’ conclusion is that 
their program is the beginning of a “‘ de- 
scriptive theory of portfolio selection . . . 
to serve either as a predictor of investor 
behavior or as the basis for a theory 
of optimal portfolio selection.” ** The 
complexities of the income tax laws do 
not yet play an important part in this 
heuristic simulation, nor do goals of dif- 
ferent investors, such as growth or in- 
come or some specified mixture of the 
two; however, those working in the field 
are confident of their future capability 
to introduce such complexity.*® 

(d) As a final approach, the deci- 
sion-making process of our “ tax-house- 
holds ” could be completely programmed 
for an electronic computer following 
the rules set down by H. Markowitz for 
the “rational investor.” This is one 
who determines which “ efficient set ” of 
securities—i.e., one providing the maxi- 
mum return for a given variance—con- 


46 Clarkson and Simons, op. 
Metzler, op. cit. 


Clarkson and 


cit.; 
47 [bid. 


48 Ibid., p. 479. 


49 Simons, op. cit. 
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forms with his “ multi-time” period 
utility function in terms of income sta- 
bility and growth potential.” Marko- 
witz develops a mathematical model and 
a computer program which can perform 
this service, at any interval desired, for 
individual investors. While not in the 
original program, modifications can be 
made to accommodate consumer dur- 
ables and certain illiquidities; however, 
Markowitz states that, in his current 
formulation, he cannot calculate exactly 
the manner by which the portfolio 
should be modified to account for the 
capital gains provision.*’ Moreover, 
Markowitz does not claim that his for- 
mulation corresponds to the ways that 
investors actually behave, which is 
important for the purposes of the simu- 
lation study proposed here. Neverthe- 
less, the Markowitz formulation can un- 
doubtedly be modified to incorporate a 
“rational investor’s behavior” with re- 
spect to the income tax laws and proce- 
dures: these may actually be the result 
of experiments such as those involving 
humans, or computers simulating hu- 
mans.™ 

All of these are methods for better 
understanding the behavior of individ- 
ual decision-makers. The necessity arises 
because it is perhaps the only technique 
which permits us to describe the indi- 
vidual’s behavior and, then, the aggre- 
gate of the relationships among these 
individuals. The decision to choose (b), 
(c), or (d) as the primary model for 

50H. Markowitz, Portfolio Selection: Efficient Di- 


versification of Investments, Cowles Foundation, Yale 
University Press, New Haven, Conn., 1959. 


1 [bid., p. 302. 


52 Furthermore, advances are being made at RAND 
in the quadratic programming techniques needed for 
the Markowitz calculation, which will permit it to 
solve optimally for several hundred securities simul- 
taneously. 
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Fig. 1, and (a), (b), or (c) to learn 
empirically about how individuals ac- 
tually make decisions, is a matter of 
personal preference and research costs. 
In general, I favor proceeding through 
each of the steps from (a) through (d) 
and then choosing either (c) or (d) for 
its ultimate predictive value and com- 
puter-consuming time for eventual all- 
computer modelling. 


Re presentation of the Market Mechanism 


The job of combining the individual 
decision-maker’s actions—or lack of ac- 
tion—into sales and purchases, price 
fluctuations, over-all price-level chang- 
ing, etc., is the responsibility of the 
modelled market-mechanism. Recent 
developments in econometrics permit 
the study of the stability of market 
prices when there are interrelated actions 
over time and few buyers and sellers; ** 
under certain conditions, it has been 
shown to be a stable condition even 
when there are many economic units.™ 
Reiter has shown that market equilib- 
rium can also result even in relatively 
unorganized markets where individuals 
have only limited capacities to commu- 
nicate and obtain information on which 
to form expectations.”> Interestingly 
enough, these studies show how the 
equilibrium of the aggregate market— 
market demand equalling market sup- 
ply, the equality of individual asking 
prices, etc.—does not depend on the 

53 K. Arrow and L. Hurwicz, Decentralization and 
Computation In Resource Allocation, Technical Re- 


port #56, Department of Economics, Stanford Uni- 
versity Press, Palo Alto, Calif., June, 1958. 

54H. Uzawa, “ The Stability of Competitive Econ- 
omy,” Abstract reported in Econometrica, April, 1959, 
pp. 304-305. 

55 S$. Reiter, A Market Adjustment Mechanism, 
School of Industrial Management, Purdue University 
Press, Lafayette, Ind., 1959. 
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equilibrium state of each member of the 
aggregate.” This is quite important 
since none of the taxpaying units in our 
simulation model will ever equilibrate 
once and for all; yet the market mecha- 
nism should be based on a mechanism 
that is, at least, constantly seeking equi- 
librium. Since the market models are 
perhaps less important in the over-all 
scheme of the simulation model under 
discussion, it would probably be suffi- 
cient to build it as a process of succes- 
sive approximations. The market model 
continually accepts knowledge of the 
volume of each security demanded and 
offered in each time period and com- 
putes an “excess demand price ” ™ (pos- 
itive or negative) which is the difference 
between the demand price for a given 
volume and the supply price for a given 
volume. From this point, the period- 
to-period change in market price and 
market volume will be in the direction 
indicated by the positive or negative na- 
ture of the present and preceding peri- 
ods’ excess demand price. While the 
specific model to perform this function 
does not yet exist, it should not be a 
difficult one to construct.”® 


Input Sources 


Micro-simulation imposes stringent, 
but not new, data requirements. In- 
formation about the reactions of in- 


56 P. K. Newman and J. Wolfe, An Essay on the 
Theory of Value, School of Industrial Management, 
Purdue University Press, Lafayette, Ind., May, 1960. 


57 Ibid., p. 27. 


58 Individuals at The RAND Corporation are in 
the process of developing this mechanism for another 
simulation model. A recent report of modelling ac- 
tivity being pursued in the School of Industrial Man- 
agement at Purdue refers to a market model similar 
to that proposed here. See V. L. Smith, “ Investment 
Planning over Time,” Proceedings of the Pilot Clinic 
on the Impact of Feedback Control Concepts, FIER, 
New York, October, 1960, pp. 47-50. 
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dividuals to different policies and en- 
vironments to determine the “actual 
pervasiveness of tax effects can be estab- 
lished only by empirical inquiring.” 
But, except for isolated cases where sam- 
ple survey methods have already been 
used in conjunction with household in- 
terviews, the major hope lies in the sharp 
increase in our knowledge of survey re- 
search techniques and other methods of 
collecting and ascertaining data about 
micro-units. For example, the incomes 
of households in a specific year, derived 
from Survey of Consumer Finance data, 
were used to derive year-to-year lifetime 
income patterns for households of vari- 
ous types.” To the extent that the re- 


action of different types of tax units 
are determined from manned simula- 
tions—i.e., humans in a simulated en- 
vironment (see above, p. 296 )—the need 
for data about micro-units becomes less 
“important,” although some will always 


be needed for validity-checking on the 
realism of the simulation participants’ 
performance. Regardless, the type of 
data needed for a simulation effort like 
this is not the ordinary aggregative data 
which, when processed, lose identification 
of the behavior of the individual units 
making up the aggregative. Rather, 
they are data about the income patterns, 
growth and income goals, liquidity posi- 
tions, and security holdings of a selected 
cross-section of tax-affected household 
units. Even without these data, how- 
ever, the simulation can prove extremely 
useful: the discipline of having to spell 
out the separate models, particularly to 
a rather unimaginative computer, im- 
poses the need for a clear statement of 


59 Butters ef al., op. cit., p. 167. 


60 R. Summers, “ The Income-Dynamics of House- 
holds,” Abstract, Econometrica, April, 1959, p. 277; 
see also Steger, op. cit. 
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certain needs as inputs; also, since a sim- 
ulation effort such as this often proceeds 
through several phases and addresses it- 
self to many questions, there may be an 
economy. in that data collected for one 
operation become applicable to others; 
and, finally, to the extent that the data 
about tax units are produced by the 
experiment (rather than collected for 
it) in these areas where empirical data 
are difficult to collect, simulation may 
aid considerably in the generation of 
useful data about taxpayers’ decision- 
making and action-taking.™ 

These are by no means all the features 
of such a simulation requiring detailed 
examination prior to, and during, the 
exercising and analyzing of the models. 
Experimental design considerations, for 
example, are highly relevant, as are 
questions of proper computer program- 
ming, the adequacy of the representa- 
tion of reality, etc. But these questions 
have their current “ state of the art” 
answers and are too technical, perhaps, 
for the interests of the general reader. 


CONCLUSIONS 


Two questions are now ready to be 
asked. First, since this model is only a 


ec 


proposal, is it feasible and “will it 
work? ” Second, how specifically would 
it help resolve the five classes of differ- 
ences among tax experts discussed on 
p- 287 above? 

Developmental abstract simulations 
have dealt with problems equally com- 
plex as those of Federal tax proposal 
evaluations. They have succeeded both 
in greatly enhancing understanding and 
in producing specific recommendations 

61 We have restricted ourselves in discussing inputs 
to the question of the data needed about the micro- 
units. No special problem exists with respect to the 


aggregative data, such as that of “ economic condi- 
tions,” needed for all the decision-makers together. 
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for system improvements.** And less 
developmental, more aggregative simu- 
lation models have already been used to 
study specific tax proposals: in their 
simulation study of the U.S. economy 
in recession, Duesenberry et al. evaluated 
the effectiveness of automatic income 
tax rate changes upon the stability of 
national income; “ and the author has 
investigated certain effects of the carry- 
over of unused exemptions through a 
simple recursive simulation model which 
postulated several different groups in the 
labor force who would be affected dif- 
ferentially, during different stages of the 
business cycle, by the tax proposal then 
under consideration.“ The model under 
discussion in this paper, while more am- 
bitious than either of these (from the 
standpoint of tax policy evaluation) is 
certainly feasible. 

As to its potential utility, I believe 
such an exercise would help relieve tax 
experts from certain of their present 
difficulties: 

(1) In any single analysis, it would 
permit them to encompass as wide a 
scope as they deem necessary to solve 
their problems. They would not have 
to make as many limiting assumptions 
“ for the sake of simplicity ” where sim- 
plicity is damaging to a proper analysis. 

(2) It would permit them to examine 
the operation of individual tax units 
more deeply. While for many branches 
of economic theory, it may be sufficient 
to develop highly abstract economic 
models to explain the behavior of certain 

62 R. Rauner, Laboratory Evaluation of Supply and 
Procurement Policies, The RAND Corporation, Re- 
port R-323 (ASTIA No. AD 156042), July, 1958; 
Haythorn, op. cit.; Chapman, ef al. “The System 


Research Laboratory’s Air Defense Experiments,” 
Management Science, April, 1959, pp. 250-269. 


63 Duesenberry, op. cit., pp. 766-768. 
64 Steger, op. cit., pp. 619-620. 
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economic parameters, it is mot enough 
where detailed aspects of policy selec- 
tively affect different proportions of the 
taxpaying population. For example, it 
is simple to demonstrate how difficult it 
is to predict how an aggregate will per- 
form, without knowing how the aggre- 
gate’s component units behave. 

(3) Humans are the vital but in- 
scrutable elements responsible for tax 
actions. We have dangerously little 
knowledge of their likely behavior— 
both “ rational ” and otherwise—in the 
face of different conditions. The de- 
velopmental micro-simulation focuses its 
attention on this problem. 

(4) By using aggregative data, we 
can make so many different interpreta- 
tions about the effects of tax-policy al- 
ternatives that it will do no harm, cer- 
tainly, to refocus our data collection 
needs from the aggregative impacts of 
taxes to the micro-level. Furthermore, 


at this level, more scientific sampling 


techniques—perhaps using the U.S. 
Treasury Department’s extensive data 
files by individual tax-paying units— 
can help avoid disagreements over “ the 
meaning of the data.” 

(5) Simulation can shed light on dy- 
namic relationships, such as suppliers 
becoming demanders over time and vice 
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versa, in a way that no other technique 
has yet been able to duplicate. Thus, 
the specific meanings of these dynamic 
relationships can be made clearly ob- 
servable to all concerned, and the effects 
of any changes in assumptions about 
them can be quickly detected. 

(6) While simulation cannot always 
help resolve differences among experts 
based on disagreements as to over-all 
system goals, it does (as in the data- 
gathering phase) strictly discipline the 
user to spell out carefully the goals and 
sub-goals of the system under study. 
Sometimes, the sheer delineation of goals 
helps to clarify and then resolve the 
difficulty. 

In sum, this paper describes a proposed 
simulation model for studying certain 
important aspects of tax policy. Its 
primary object is to acquaint public fi- 
nance experts with the potential re- 
wards which new management-science 
and econometric tools can yield in the 
analysis of alternative tax proposals. 
There is good reason to believe that the 
model described here is feasible, would 
be relatively inexpensive, and would 
furnish a systematic and rational ap- 
proach to a problem area which has been 
fraught with incertitude and contro- 
versy. 





NTA NOTES 





From the President 


The first thing I would like to do on my assumption of the presidency of the 
National Tax Association is to congratulate my predecessor Paul E. Alyea on the 
very constructive administration he has conducted since he was elected to head 
our organization last September in New York. He has given careful thought 
and effective effort throughout the year. The appointments of Leslie E. Carbert 
and Ronald B. Welch, both of California, as Co-Chairmen of the Program Com- 
mittee and William $. Schumacher and Edward J. Notske as Honorary Chair- 
man and Executive Chairman, respectively, of the Local Arrangements Com- 
mittee assured the Seattle Conference one of the best in technical programs and 
entertainment features. The early appointment of these Conference officials gave 
them the necessary time for the preparation and execution of their important 
duties. 


I am glad to have the support of the following newly elected officers: C. 
Emory Glander, Vice President and Donald C. Miller, Treasurer. Our efficient 
Secretary, Leo Mattersdorf, was reelected. We are thus assured of the continued 


advantage of his advice and experience. The new Executive Committee mem- 
bers are: 


Roger A. Freeman — California 
Leonard E. Kust — Pennsylvania 
Clarence W. Lock — Michigan 

C. J. Riley — Illinois 
Donald O. Wright — Minnesota 


The outgoing members have loyally served the Association. We regret see- 
ing them leave the Committee, but know all will continue their activity in 
N.T.A. and their attendance at the Annual Conferences. 


The Nominating Committee selected at the Seattle Conference to determine 
the officers and five new Executive Committee members for presentation to the 
members for voting at the Miami Beach Conference were: 


Carl S. Shoup — New York Chairman 
H. Kenneth Allen — Illinois 

J. Keith Butters — Massachusetts 

Leslie E. Carbert — California 

Albert W. Ward — Maryland 
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Any member having suggestions to present to the Nominating Committee 
should write same to one or more of the committee. 

With respect to the Miami Conference particularly, and, as to any other 
matters as well, you are urged to make any suggestions that occur to you. Your 


suggestions or wishes will be most welcome and helpful. 


Otis W. LIvINGsTON 
President 


From the Executive Director 


President Livingston prepared his NOTES for the September JOURNAL at 


the conclusion of the Seattle Conference. 


Seattle Conference 

In the many years of attendance at N.T.A. Conferences, as a member and 
recently as Executive Director of the Association, I cannot recall a single one 
which had all the elements of a successful meeting so well blended and syn- 
chronized. 

As President Livingston mentioned, the Committees (Program and Local 
Arrangements) worked early, continuously and hard to come up with the 
splendid results. 

Les Carbert and Ron Welch did an outstanding job of getting the speakers 
to supply prepared speeches. Bill Schumacher and Ed Notske performed excel- 


lently in all the entertainment preparations. Ed Notske laid down a plan which 


future chairmen of Local Arrangements Committees could well follow. Details 
such as decorations of the registration area and the registration list with a totem 


pole motif made it interesting and attractive to all visitors. 


Mrs. Schumacher and Mrs. Notske headed a fine Ladies Committee. Mrs. 
Notske’s sister carried out the unusual artistic work. The cruise to KIANA 
LODGE for a salmon barbecue was delightful. Our return trip through the 
government locks followed the view of the beautiful illumination of the Seattle 
shoreline. We had clear weather and mild climate—not one rainy day! Mt. 


Rainier, at sunset, could easily be seen from our hotel room windows. 
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A tribute to the excellent publicity is in order as there never has been a finer 
coverage at any conference. 


Seattle Conference Attendants 


Martin Saxe was the only honorary member of the Association who attended 
the Conference. It was his forty-fifth (45th) consecutive conference. He re- 


ceived a standing ovation when introduced at the banquet. 


The long distance attendants were Hiroshi Ibaragi of a government agency 
in Japan, and Mr. Ram Singh, of the India Administrative Service, who joined 


the Association. 


Future Conferences 
1962 — Miami Beach, Florida 
1963 — Milwaukee, Wisconsin 
1964 — Pittsburgh, Pennsylvania 
1965 — New Orleans, Louisiana 


Membership 


The new Membership Committee will be headed by Vice President C. Emory 


Glander of Columbus, Ohio, a long time active member. 


Some new members were gained at Seattle. 


All of those interested in attending our future annual conferences and re- 
ceiving the Proceedings of the Seattle Conference are invited to join N.T.A. 


PLEASE USE THE ATTACHED CARD 
EITHER FOR MAKING A RECOMMENDATION 
OR 
HAVING A PROSPECT SIGN AN APPLICATION. 


Water J. Kress 


Executive Director 





PROCEEDINGS OF THE ANNUAL CONFERENCE. 


APPLICATION FOR MEMBERSHIP 


Walter J. Kress, Executive Director 
National Tax Association 
905 Payne-Shoemaker Building, Harrisburg, Pennsylvania 

| agree with the objectives of the Nationa! Tax Association and authorize you to enroll 
me as a member. As such, | will receive the quarterly NATIONAL TAX JOURNAL and the 


the quarter beginning: 


July, 19.... 
Oct., 19.... 
Jan, 19.... 
April, 19... 


and enclose my check made poy- 
able to National Tax Associniion 
in payment of 


| desire my membership made effective with 


(0 A student In a recognized institution 
higher learning $ 


my Income from such employment . a 
() Au Individual not coming within the 


(-] One who wishes to contribute more 
liberally to the work of the Asso- 
ciation Up to $1,000.00 
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’ “(PROSPECTIVE MEMBER FOR N. T. A.) 


eer ee eweee eeeeereeve 


" (UF PROSPECT IS AN INDIVIDUAL, GIVE TITLE AND AFFILIATION) 
” (UF PROSPECT iS A CORPORATION OR ASSOCIATION, GIVE NAME & TITLE OF TAX REPRESENTATIVE) 


(STREET) ee (STATE) 


eeeeseeeeevweeepeeeveeeeeeeee PES SOL ne 
(INFORMATION SUBMITTED BY) 
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NATIONAL TAX ASSOCIATION 
Organized 1907—Incorporated 1930 


OBJECT. The National Tax Association is a non-political, non-sectarian, and non- 
profit-making educational organization. Its object, as stated in its certificate of incorpo- 
ration, is to educate and benefit its members and others by promoting the scientific 
study of taxation and public finance; by encouraging research; by collecting, preserving, 
and diffusing scientific information; by organizing conferences; by appointing commit- 
tees for the investigation of special problems; by formulating and announcing, through 
the deliberately expressed opinion of its conferences, the best informed thought and 
ripest administrative experience available; and by promoting better understanding of 
the common interests of national, state, and local governments in the United States and 
elsewhere, in matters of taxation and public finance and interstate and international 


comity in taxation. 


MEMBERSHIPS. The Association welcomes to its membership, for mutual discus- 
sion and deliberation, 11 who may be interested in taxation and public finance gener- 


ally. 


Annual dues are: memberships for students in r 


igher 


ecognized institutions of 


learning, $10; memberships for government agencies, schools, and persons receiving 
more than one-half of their income from employment by such — or schools, $10; 


membershi 
ships, $1 
ciation, $100 to $1000. 


for other individuals and unincorporated entities, 
; persons wishing to contribute more liberally to the support of the Asso- 


25; corporate member- 


PUBLICATIONS. The NATIONAL Tax JouRNAL is published quarterly in March, 
June, September, and December. Proceepincs of the annual conferences on taxation 


which are s 


msored by the Association are published soon after the meetings. The 


JOURNAL and the PROCEEDINGS are sent to members without charge. To non-members 
the price of the JourNaL is $5.00 per — single numbers, $1.50. The prices of the 


PROCEEDINGS vary; that of the 1960 vo. 


ume is $15.00. 





Applications for membership, orders for publications, and general inquiries should 
be addressed to Walter J. Kress, Executive Director, National Tax Association, 905 


Payne-Shoemaker Building, Harrisburg, Pennsylvania. 





OFFICERS 


Oris W. Lrvineston, South Carolina Tax Commission, Columbia, President 

C. Emory GLanper, Attorney, Columbus, Ohio, Vice President 

Donatp C. Mier, Continental Illinois National Bank and Trust Company of Chicago, Treasurer 
Leo MatrersporF, Leo Mattersdorf & Co., New York, Secretary 


EXECUTIVE COMMITTEE 


The above officers ex-officio, the two ex-presidents who have last held office, 
fifteen elected members, and two honorary members 


Elected Members 


Maurice Brocan, Northwestern Bell Telephone 
Company, Omaha 

Rocer A. Freeman, Claremont Men’s College 
Claremont 


Harzotp M. Groves, University of Wisconsin, 
Madison 


Wiutmm Kineositey, New Jersey Division of Taxa- 
tion, Trenton 

Leonarp E. Kust, Westinghouse Electric Corpora- 
tion, Pittsburgh 

L. L. Lemervcer, Oklahoma Tax Commission, 
Oklahoma City 

Crarence W. Locx, Commissioner of Revenue, 
Lansing 

Ex-Presidents 


Pau E. Atyea, University of Alabama, Tuscaloosa 


Water W. WarsH, Hawkins, Delafield 2 Wood, 
New York 


Josern H. Munpny, New York Dept. of Taxation 
and Finance, Albany 

C. J. Rey, Illinois Central System, Chicago 

Wiuuam D. Ross, Louisiana State University, Baton 
Rouge 

Louts Scureter, E. I. du Pont de Nemours & Co., 
Wilmington 

Lawrence E. Tompson, Harvard University, 
Boston 
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DonaLp ©. Wricnt, Attorney, Minneapolis 
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Pum T. Crarx, Comptroller of Revenue, Prov- 
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